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0 SYNOPSIS 
Background. Previous research suggests that individuals experiencing DSM-IV panic attacks (PA) are at increased risk for 
various forms of psychopathology, including anxiety, depressive and substance use disorders. However, little is known 
regarding whether the sole occurrence of fearful spells (FS-only; distressing spells of anxiety with less than four panic 
symptoms and/or lacking crescendo in symptom onset) similarly elevates the risk for subsequent psychopathology and could 
therefore be promising to identify high-risk groups for targeted preventive interventions. Thus, the current dissertation thesis 
aims to examine (a) whether FS-only predict incident mental disorders in addition to full-blown PA and whether their 
associations with subsequent psychopathology differ from those obtained for PA, (b) whether FS-only, PA, and panic 
disorder (PD) share similar etiologies, (c) which characteristics of initial FS/PA and other risk factors predict a progression 
to more severe panic pathology and other mental disorders, and (d) whether help-seeking/potential treatment in individuals 
with panic alters the risk for subsequent psychopathology.  
Methods. A representative community sample of adolescents and young adults (N=3021, aged 14-24 at baseline) was 
prospectively followed up in up to three assessment waves over a time period of up to 10 years. FS-only, PA, PD, and other 
mental disorders were assessed at each assessment wave using the DSM-IV-M-CIDI. Additional modules/questionnaires 
were used to assess characteristics of initial FS/PA (T1/T2), potential risk factors, and help-seeking/potential treatment. 
Logistic regressions were applied to test associations (Odds Ratios, OR) of FS-only and PA at baseline with incident mental 
disorders at follow-up as well as respective interactive effects with help-seeking at baseline. Associations (Hazard Ratios, 
HR) of putative risk factors with the onset of panic pathology (FS-only, PA, and PD) or the onset of subsequent 
anxiety/depressive vs. substance use disorders in those with panic pathology (aggregated data across assessment waves) 
were estimated with Cox regressions. Multinomial logistic regressions were used to test associations of initial FS/PA 
characteristics (aggregated from T1 and T2) with PA and PD (lifetime incidences aggregated across assessment waves).  
Results. FS-only at baseline predicted incident anxiety and depressive disorders at follow-up (OR 1.59-4.36), while PA at 
baseline predicted incident anxiety, depressive, and substance use disorders at follow-up (OR 2.08-8.75; reference group: No 
FS/PA). Merely any anxiety disorder (OR=3.26) and alcohol abuse/dependence (OR=2.26) were significantly more strongly 
associated with PA than with FS-only. Female sex, parental anxiety disorders, parental depressive disorders, behavioral 
inhibition, harm avoidance, lower coping efficacy, and parental rejection predicted FS-only, PA, and PD (HR 1.2-3.0), 
whereas the associations with other risk factors partially differed for FS-only, PA, and PD and tended to be more pronounced 
for PA and PD than for FS-only. Alcohol consumption, use of drugs/medication, and physical illness as perceived reasons 
for the initial FS/PA were associated with the occurrence of full-blown PA (without PD, OR 2.46-5.44), while feelings of 
anxiety/depression and having always been anxious/nervous as perceived reasons for the initial FS/PA, appraising the initial 
FS/PA as terrible and long-term irritating/burdensome, subsequent feelings of depression, avoidance of situations/places, and 
consumption of medication, alcohol, or drugs were associated with the development of PD (OR 2.64-4.15). A longer 
duration until “feeling okay again” was associated with both PA and PD (OR 1.29-1.63 per category). Moreover, partially 
different risk constellations in subjects with panic pathology (FS/PA/PD) predicted the onset of subsequent 
anxiety/depressive vs. substance use disorders. Panic pathology (FS/PA) and help-seeking/potential treatment at baseline 
interacted on predicting incident PD (OR=0.09) and depression (OR=0.22) at follow-up in a way that panic pathology only 
predicted these disorders in individuals not seeking help at baseline.  
Conclusions. Findings suggest that individuals with FS-only are at similar risk of developing subsequent psychopathology 
compared to individuals with full-blown PA. Specific initial FS/PA characteristics and additional risk factors may be used to 
identify sub-groups of individuals with panic pathology, which are at particular risk of progressing to more severe panic 
pathology or other mental disorders and might therefore profit from supplemental outcome-related preventive interventions 
in addition to panic-specific treatment. Future research may replicate the current findings and test the efficacy of targeted 
preventive interventions in panickers at elevated risk for PD and other forms of psychopathology. 
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0  SYNOPSE 
Theoretischer Hintergrund. Auf Grundlage früherer Forschungsbefunde ist anzunehmen, dass Personen mit DSM-IV-
Panikattacken (PA) ein erhöhtes Risiko für zahlreiche psychische Störungen, einschließlich Angst-, depressiver und 
Substanzstörungen, aufweisen. Unklar ist jedoch, ob das alleinige Auftreten von Fearful Spells (FS-only, Angstanfälle mit 
weniger als vier Paniksymptomen und/oder fehlendem Crescendo in der Symptomentwicklung) das Risiko für 
Psychopathologie in ähnlicher Weise erhöht und hilfreich sein könnte, um Hochrisikogruppen für Präventivinterventionen zu 
identifizieren. Innerhalb der vorliegenden Dissertation wird daher untersucht, (a) ob FS-only zusätzlich zu PA inzidente 
psychische Störungen vorhersagen und ob sich Unterschiede in den Assoziationen von FS-only vs. PA mit nachfolgender 
Psychopathologie ergeben, (b) ob FS-only, PA und Panikstörung (PS) ähnliche Ätiologien teilen, (c) welche Merkmale 
initialer FS/PA und welche anderen Risikofaktoren die Entwicklung schwerer Panikpathologie und weiterer psychischer 
Störungen vorhersagen und (d) ob Hilfesuchverhalten/potenzielle Behandlung bei Personen mit Panik das Risiko für 
nachfolgende Psychopathologie verändert.  
Methodik. Eine repräsentative Bevölkerungsstichprobe Jugendlicher und junger Erwachsener (N=3021, 14-24 Jahre zur 
Baseline-Erhebung) wurde in bis zu drei Erhebungswellen über einen Zeitraum von bis zu 10 Jahren untersucht. FS-only, 
PA, PS und andere psychische Störungen wurden zu jeder Erhebungswelle mithilfe des DSM-IV-M-CIDI erfasst. Merkmale 
initialer FS/PA (T1/T2), mögliche Risikofaktoren sowie Hilfesuchverhalten/potenzielle Behandlung wurden mit weiteren 
Modulen und Fragebögen erhoben. Mithilfe logistischer Regressionen wurden Assoziationen (Odds Ratios, OR) von FS-
only und PA zu Baseline mit inzidenten psychischen Störungen zum Follow-Up sowie diesbezügliche Interaktionen mit 
Hilfesuchverhalten zu Baseline getestet. Zusammenhänge zwischen möglichen Risikofaktoren und dem Auftreten von 
Panikpathologie (FS-only, PA und PS) bzw. nachfolgender Angst-/depressiver und Substanzstörungen bei Personen mit 
Panikpathologie (Verwendung von über die Erhebungswellen hinweg aggregierter Daten) wurden mithilfe von Cox-
Regressionen geschätzt. Multinomiale logistische Regressionen wurden genutzt, um Assoziationen von Merkmalen initialer 
FS/PA (aggregiert über T1 und T2) mit PA und PS (über die Erhebungswellen hinweg aggregierte Lebenszeitinzidenzen) zu 
erfassen.  
Ergebnisse. FS-only zu Baseline sagten inzidente Angst- und depressive Störungen zum Follow-Up vorher (OR 1.59-4.36), 
wohingegen PA zu Baseline inzidente Angst-, depressive und Substanzstörungen zum Follow-Up vorhersagten (OR 2.08-
8.75; Referenzkategorie: Keine FS/PA). Lediglich irgendeine Angststörung (OR=3.26) und Alkoholmissbrauch/-
abhängigkeit (OR=2.26) waren signifikant stärker mit PA als mit FS-only assoziiert. Weibliches Geschlecht, elterliche 
Angst- und depressive Störungen, Verhaltenshemmung, Schadensvermeidung, geringere Coping-Erwartung und elterliche 
Zurückweisung sagten FS-only, PA und PS vorher (HR 1.2-3.0), während sich teils unterschiedliche Assoziationen anderer 
Risikofaktoren mit FS-only, PA und PS ergaben, die tendenziell stärker für PA und PS als für FS-only waren. 
Alkoholkonsum, Drogen-/Medikamentengebrauch und körperliche Erkrankungen als wahrgenommene Gründe für die 
initiale FS/PA waren mit dem Auftreten vollständiger PA assoziiert (ohne PS; OR 2.46-5.44), während Gefühle von 
Angst/Depression und die Einschätzung schon immer ängstlich/nervös gewesen zu sein als wahrgenommene Gründe für die 
initiale FS/PA, die Bewertung der initialen FS/PA als schrecklich und langfristig verunsichernd/belastend, nachfolgende 
Gefühle von Niedergeschlagenheit, Vermeidung von Situationen/Orten und Konsum von Medikamenten, Alkohol oder 
Drogen mit der Entwicklung von PS assoziiert waren (OR 2.64-4.15). Eine längere Dauer bis sich die betroffene Person 
wieder vollständig in Ordnung fühlte war sowohl mit PA als auch mit PS assoziiert (OR 1.29-1.63 pro Kategorie). Weiterhin 
sagten teils unterschiedliche Risikokonstellationen bei Personen mit Panikpathologie (FS/PA/PS) die nachfolgende 
Entstehung von Angst-/depressiven und Substanzstörungen vorher. Panikpathologie (FS/PA) und 
Hilfesuchverhalten/potenzielle Behandlung zu Baseline interagierten bei der Vorhersage von inzidenter PS (OR=0.09) und 
Depression (OR=0.22) zum Follow-Up; d.h. das Vorhandensein von Panikpathologie sagte diese Störungen nur bei Personen 
ohne, nicht aber bei Personen mit Hilfesuchverhalten zu Baseline vorher.  
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Schlussfolgerungen. Die vorliegenden Ergebnisse implizieren, dass Personen mit FS-only im Vergleich zu Personen mit 
vollständigen PA ein ähnliches Risiko für die Entwicklung nachfolgender Psychopathologie aufweisen. Spezifische 
Merkmale initialer FS/PA und zusätzliche Risikofaktoren könnten zur Identifikation von Sub-Gruppen von Personen mit 
Panik genutzt werden, die sich durch ein besonderes Risiko für schwergradige Panikpathologie und andere psychische 
Störungen auszeichnen und demzufolge von Outcome-bezogenen Präventionen (ergänzend zu Panik-spezifischer 
Intervention) profitieren könnten. Zukünftige Studien sollten die vorliegenden Befunde replizieren und die Effektivität 
gezielter Präventivinterventionen bei Personen mit erhöhtem Risiko für PS und andere psychische Störungen testen. 
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1 INTRODUCTION 
1.1 Current challenges in clinical psychology 
Mental disorders, especially anxiety, depressive, and substance use disorders, rank among the most frequent medical 
conditions; they are associated with substantial individual impairment and disability as well as tremendous direct and 
indirect societal costs (Alonso et al., 2004a; Gustavsson et al., 2011; Jacobi et al., 2014; Kessler, Chiu, Demler, & Walters, 
2005b; Kessler et al., 2005a; Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen, 2012; Vos et al., 2013; Wittchen & 
Jacobi, 2005; 2011). Approximately one fourth of the EU general population meets criteria for any mental disorder in the 
past 12 months and a large proportion of affected individuals suffers from more than one comorbid conditions (Wittchen & 
Jacobi, 2005). However, due to methodological differences (and, to a lower extend, cultural/national variations), concrete 
prevalence estimates for psychopathology in general as well as specific mental disorders vary across epidemiological studies 
(Wittchen & Jacobi, 2005). Mental disorders typically have an early onset rooted in childhood or adolescence; they often 
persist for many years and considerably increase the risk for developmental and behavioral complications as well as other 
unfavorable outcomes (Beesdo-Baum & Knappe, 2012; Costello, Egger, & Angold, 2005; Kessler et al., 2005a; Patel, 
Flisher, Hetrick, & McGorry, 2007). Thus, a major challenge to clinical psychology is to develop effective and feasible 
interventions that not only treat but also prevent mental disorders and associated complicating adversities at their early stages 
(Emmelkamp et al., 2014; Schumann et al., 2014; Wittchen, Knappe, & Schumann, 2014b; Wittchen et al., 2014a; Zubrick, 
Silburn, Burton, & Blair, 2000). However, in order to precisely identify high-risk groups for targeted preventive and early 
treatment interventions, an improved understanding of the etiology of mental disorders is indispensable. Increased basic and 
applied research is necessary to extend our knowledge on (a) developmental trajectories into psychopathology – especially 
during sensitive developmental phases and core high-risk periods for mental disorders (e.g. adolescence), (b) underlying 
psychological functions and processes along with genetic and neurobiological correlates, and (c) complex interactive effects 
between individual vulnerabilities and environmental stressors regarding the onset and progression of psychopathology 
(Wittchen et al., 2014b). Besides, mechanisms of behavioral change as well as moderators and mediators of prevention and 
treatment efficacy need to be identified (Wittchen et al., 2014b). 
 
1.2 Psychological models of mental disorders 
Psychological models of mental disorders are crucial for guiding research on the etiology of psychopathology and thus for 
successfully developing preventive and early treatment interventions. In the past decade, especially integrative psychological 
theories with emphasis on core developmental processes, underlying causal mechanisms, and complex interactive effects 
between multiple genetic, neurobiological, psychological, and social variables have gained in significance (Emmelkamp et 
al., 2014).  
Diathesis-stress and vulnerability-stress models constitute well-established etiological theories, which assume that initial 
psychopathological symptoms occur if vulnerable subjects are exposed to high levels of acute stress (prodromal stage) 
(Ingram & Luxton, 2005; Monroe & Simons, 1991; Zuckerman, 1999) (Figure 1). Individual vulnerabilities are influenced 
by both intra- and interindividual characteristics. Whether initial symptoms progress to threshold disorders (onset) depends 
on individual vulnerabilities, environmental stressors, and modifying psychological and developmental variables. Similar 
variables determine whether unfavorable short- and long-term consequences occur, which again impacts course and 
remission of psychopathology.  
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Figure 1: Vulnerability-stress model (Wittchen & Hoyer, 2011) 
 
In recent years, particularly symptom progression models have become more important that explain how mental disorders 
gradually evolve from initially mild to severe psychopathology, multi-morbidity, and impairment in several life domains 
(Baldwin, 1998; Klein, 1981; Wittchen, 1996; Wittchen et al., 2014a) (Figure 2). Within such models, mental disorders are 
conceptualized as maladaptive developmental processes that initiate, escalate, and generalize during sensitive developmental 
phases and core high-risk periods for psychopathology (e.g. adolescence). Initially transient and circumscribed 
neurobiological, cognitive, affective, and behavioral dysfunctions accelerate with time and cause impairment and disability 
in various areas of life, thus prompting a further symptom progression and increasing levels of demoralization. This ongoing 
down cycle explains how initially minor symptoms continuously progress to multiple and severe mental disorders. 
Closely connected to symptom progression models are clinical staging models, which allow specifying a person’s extent of 
symptom progression on a defined course-of-illness continuum, for instance from 0 (at-risk/latency stage) to IV (late/end-
stage disease) (Clarke, Hickie, Scott, & Guastella, 2012; Cosci & Fava, 2013; Hetrick et al., 2008; Hickie et al., 2013; 
McGorry, Hickie, Yung, Pantelis, & Jackson, 2006; McGorry, Nelson, Goldstone, & Yung, 2010; Scott et al., 2013): Such 
models are well established and routinely used in clinical medicine, but considerably less recognized in psychological 
research and practice. However, since time-dynamic developmental processes in clinical psychology have significantly 
gained importance, staging models for several mental disorders have been developed in recent years. The primary goal of 
clinical staging models is to facilitate an early recognition of symptoms as well as an optimal selection of preventive and 
early treatment interventions at pre- or initial clinical stages. Furthermore, clinical staging models aim to promote (a) an 
increased utilization of developmental information for prognosis and treatment indication as well as (b) a structuring of 
etiological findings with respect to different clinical stages. 
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Figure 2: Symptom progression model (Wittchen et al., 2014a) 
 
1.3 Diagnostic approaches to psychopathology 
An increase in attention to developmental processes and underlying core mechanisms in current psychological theories of 
mental disorders is closely connected to a shift from a categorial and nomothetic towards a more dimensional and 
transdiagnostic perspective on psychopathology (Emmelkamp et al., 2014). Traditional diagnostic classification systems are 
based on binary categories of mental disorders, which, however, is associated with several major difficulties such as (a) high 
heterogeneities within and extensive comorbidities between individual disorders and diagnostic classes, (b) lack in 
specificity and considerable overlaps between individual diagnoses, (c) ambiguity regarding the definition of thresholds, and 
(d) a deficient consideration of emerging findings from genetic, neurobiological, and behavioral research (Brown & Barlow, 
2005; Clark, Watson, & Reynolds, 1995; Fava et al., 2014; Insel et al., 2010; Maj, 2005; Simmons & Quinn, 2014). These 
issues suggest that dimensional diagnostic approaches may be more suitable for mapping continuous, smooth transitions 
from mental health to mental disorders, developmental trajectories, and originally dimensional features such as symptom 
severity, impairment, and disability (Brown & Barlow, 2005; Brown & Barlow, 2009; Helzer, Bucholz, & Gossop, 2007; 
Hudziak, Achenbach, Althoff, & Pine, 2007; Krueger, Skodol, Livesley, Shrout, & Huang, 2007; Lopez, Compton, Grant, & 
Breiling, 2007; Shear, Bjelland, Beesdo, Gloster, & Wittchen, 2007; Widiger & Samuel, 2005). Geno- and phenotypical 
similarities across individual disorders and diagnostic classes further imply that a more transdiagnostic perspective on mental 
disorders and their underlying core dysfunctions may be useful (Andrews et al., 2009; Cuthbert & Insel, 2010; Insel et al., 
2010; Simmons & Quinn, 2014). 
The limited capability of binary-categorial systems to reflect dimensional, transdiagnostic diagnostic features becomes also 
evident from previous research findings that subthreshold disorders (a) often progress to threshold disorders, (b) mostly co-
occur with other psychopathological symptoms and disorders, and (c) strongly predict a wide range of adverse mental health 
outcomes (Angst & Merikangas, 1997; Beesdo-Baum & Knappe, 2012; Helmchen & Linden, 2000; Judd et al., 1998; Maier, 
Gänsicke, & Weiffenbach, 1997). An excellent example in this regard are panic attacks (PA): In cross-sectional and 
longitudinal epidemiological studies, they were shown to co-occur with and strongly increase the risk for various types of 
psychopathology and complicating adversities such as comorbidity, impairment/disability, and suicidality (Baillie & Rapee, 
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2005; Batelaan et al., 2012; Bittner et al., 2004; Craske et al., 2010; Goodwin & Hamilton, 2001; Goodwin et al., 2004b; 
Kessler et al., 2006; Narrow et al., 2013; Pané-Farré et al., 2013; Reed & Wittchen, 1998; Shear et al., 2007; Wittchen, Reed, 
& Kessler, 1998c). 
However, the concrete pathways into mental disorders along with underlying causal mechanisms are still largely unknown 
and integrative psychological theories of mental disorders including diathesis/vulnerability-stress and symptom progression 
models remain speculative in most parts (Wittchen et al., 2014a). Thus, established binary-categorial diagnostic systems - 
despite their limitations - are indispensable for psychological research and practice so far. In 2013, the fifths edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 2013) has been 
published that strives to better account for developmental, dimensional, and transdiagnostic aspects. To highlight a 
developmental perspective on psychopathology, individual chapters (diagnostic classes) in DSM-5 have been reorganized in 
a way that disorders more frequently diagnosed in childhood are positioned at the beginning, while disorders more 
frequently diagnosed later in life are positioned at the end of DSM-5. Also, dimensional severity and impairment measures, 
Cross-Cutting Symptom Measures, and additional specifiers (e.g. current severity: mild, moderate, severe) have been 
introduced to enable an assessment of transdiagnostic psychopathological core domains. Given their predictive utility across 
individual disorders and diagnostic classes, PA have obtained a remarkable position in DSM-5, as they can now be coded as 
specifier supplemental to each DSM-5 diagnosis. 
A shift towards a more dimensional approach to psychopathology with emphasis on underlying core mechanisms is also 
reflected in emerging diagnostic measures that radically depart from traditional classification systems. In 2008, the National 
Institute of Mental Health (USA) started the Research Domain Criteria (R-DoC) Project, an initiative aiming to translate 
emerging findings from genetic, neurobiological, and behavioral clinical research and to put forward future progress in these 
fields (Cuthbert & Insel, 2010; Insel et al., 2010; Morris & Cuthbert, 2012; Simmons & Quinn, 2014). R-DoC assumes five 
domains of functioning (negative valence systems, positive valence systems, cognitive systems, systems for social processes, 
and arousal/regulatory systems) and eight units of analysis (genes, molecules, cells, circuits, physiology, behavior, self-
reports, and paradigms). Both are organized in a matrix in which the columns depict domains of functioning (and constructs) 
and the rows depict units of analysis. Each domain of functioning can further be sub-divided into psychological constructs 
that correspond to specific biological systems, e.g. neural circuits. Multi-level correlates to individual constructs can be 
registered within the cells of the R-DoC matrix.  
 
1.4 Methodological issues  
Mental disorders are likely to result from complex chains of multiple variables (Kraemer, Stice, Kazdin, Offord, & Kupfer, 
2001). Thus, adequate methodological approaches are necessary for studying the etiologies of mental disorders. It is 
particularly crucial to distinguish between correlates (variables that are associated with the outcome), risk factors (correlates 
that precede the outcome), and causal risk factors (risk factors that, when changed, change the outcome), since only 
modifying causal risk factors will alter the risk for undesirable outcomes (Kraemer et al., 1997; Kraemer et al., 2001). That 
is, clinical-psychological preventive and treatment interventions with focus on correlates and/or non-causal risk factors of 
mental disorders will most likely lack effectiveness. 
It is further crucial to note that cross-sectional and clinical studies are only limitedly suitable for studying the etiologies of 
mental disorders (Kessler, 2007; Shepherd, 1978; Shepherd, 1984; Wittchen et al., 2014a): Patient samples in clinical studies 
may be affected by selection biases, treatment effects, and outcome-associated comorbidities, while retrospectively assessed 
risk factors may be subject to recall and memory biases. This impedes a generalization of findings and inferences on the 
temporal associations between predictor and outcome variables. Thus, especially prospective-longitudinal population-based 
epidemiological studies are necessary for studying developmental precedents and early pathways into psychopathology: 
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Such studies enable (a) to examine a wide range of geno- and phenotypes respecting risk and outcome variables in mostly 
unselected, representative community samples, (b) to follow-up initially unaffected birth cohorts through high-risk periods 
of mental disorders over multiple assessment waves, and thus (c) to strictly test associations between risk factors and 
subsequent incident mental disorders.  
Furthermore, prospective-longitudinal study designs are crucial for precisely estimating prevalence rates of mental disorders: 
Retrospectively assessed prevalences in cross-sectional epidemiological research tend to be lower than those obtained from 
prospective-longitudinal studies with multiple assessment waves, possibly because actual prevalences are substantially 
underestimated in cross-sectional research (Copeland, Shanahan, Costello, & Angold, 2011; Moffitt et al., 2010). 
Retrospectively assessed prevalence rates and psychopathological characteristics are likely to be subject to recall biases, 
especially in cases with a single, short-term, or mild episode of illness and a relatively long time-interval between the age of 
onset and subsequent assessment of psychopathology (Andrews, Anstey, Brodaty, Issakidis, & Luscombe, 1999). 
Besides, epidemiological studies are highly useful for translational research into basic sciences, e.g. they assist with the 
generation of hypotheses, the selection of clinical sub-samples, and the assessment of genetic/biological data in population-
based samples (Weissman, Brown, & Talati, 2011; Weissman, 2012). 
 
1.5 Preventive and early treatment interventions 
The considerable individual and societal burden of mental disorders highlights the need for early and effective interventions 
preventing the onset of mental disorders as well as a progression to more severe psychopathology in those with initial 
symptomatology. Unfortunately, only a minority of subjects with mental disorders is recognized, diagnosed, and adequately 
treated so far and those who seek help often do so after a decade or longer after disorder onset (Alonso et al., 2004b; Kessler, 
Olfson, & Berglund, 1998a; Olfson, Kessler, Berglund, & Lin, 1998; Wang et al., 2005). To date, merely a few and 
unsystematic preventive efforts have been made that were often lacking effectiveness, possibly because they were 
insufficiently targeted to high-risk individuals and deficiently focused on causal risk factors for the respective outcome 
(Calear & Christensen, 2010; Cuijpers, 2003; Durlak & Wells, 1998; Fisak Jr, Richard, & Mann, 2011; Horowitz & Garber, 
2006; Kraemer et al., 2001; Stice, Shaw, Bohon, Marti, & Rohde, 2009; Zubrick et al., 2000). Preventive interventions can 
broadly be distinguished into universal (targeted to the general population regardless of risk), selective (targeted to high-risk 
individuals), and indicated (targeted to individuals with initial symptoms but no threshold disorder) approaches. Previous 
research suggests that especially selective and indicated preventive interventions will be effective that strive to 
systematically change established causal risk factors in populations with high incidence rates of mental disorders (Calear & 
Christensen, 2010; Cuijpers, 2003; Stice et al., 2009). For instance, a series of prior studies demonstrated that CBT-based 
preventive and early treatment interventions in patients with PA or subthreshold panic disorder (PD) effectively reduced 
panic severity, agoraphobic, anxiety, and depressive symptoms and decreased the risk for subsequent full-threshold PD 
development (Gardenswartz & Craske, 2001; Meulenbeek et al., 2009; Meulenbeek et al., 2010; Nuthall & Townend, 2007; 
Swinson, Soulios, Cox, & Kuch, 1992; Wright, Clum, Roodman, & Febbraro, 2000). 
Nonetheless, the etiopathogenic core mechanisms underlying the evolution of mental disorders are only partly understood so 
far and little is known for whom (targeted high-risk group), when (sensitive developmental phase and core high-risk period), 
and how (concrete intervention strategy) preventive interventions will be most fruitful (Zubrick et al., 2000). Thus, increased 
basic and applied research on the etiologies and causal risk factors for mental disorders as well as effective preventive 
approaches for specific undesired outcomes is required. Also, mechanisms of action, moderators, and mediators respecting 
the efficacy of preventive interventions need to be identified and it has to be tested how concrete prevention modules can be 
derived as well as feasibly and cost-effectively implemented and disseminated in current health care systems and routine 
care (Durlak & Wells, 1998; Fisak Jr et al., 2011; Wittchen et al., 2014b; Zubrick et al., 2000).  
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2 PANIC PATHOLOGY 
This thesis aims to apply theoretical and methodological issues considered above to the field of panic pathology in order to 
(a) improve existing knowledge on the etiology of panic pathology and other mental disorders and to (b) facilitate an early 
recognition of high-risk individuals with panic who might profit from targeted preventive and early treatment interventions. 
 
2.1 Definitions 
Panic pathology can broadly be distinguished into FS-only, PA, and PD. DSM-IV PA are defined as discrete periods of 
intense fear or discomfort, in which four or more out of 13 panic symptoms develop abruptly and reach a peak within 10 
minutes. The diagnosis of DSM-IV PD requires recurrent unexpected PA followed by persistent concern about additional 
PA, worry about implications or consequences of the PA, and/or significant change in behavior related to the PA (Table 1)1. 
FS are defined more broadly and simply describe the occurrence of distressing spells of anxiety, irrespective of panic 
symptoms and crescendo in symptom onset (Eaton, Kessler, Wittchen, & Magee, 1994). FS are usually assessed with the M-
CIDI PD section stem question (“Have you ever had an attack when all of a sudden you felt frightened, anxious or very 
uneasy?”). Hence, the category of FS includes PA, PD and milder spells associated with no or fewer panic symptoms and/or 
lacking crescendo in symptom onset (FS-only). Besides, some prior studies additionally distinguished between FS and 
limited symptom PA that – in contrast to FS – require either four or more panic symptoms or crescendo in symptom onset 
(Pané-Farré et al., 2013).  
 
 
                                                 
1 Diagnostic criteria for PA in DSM-5 are similar and only wordings have slightly been changed (American Psychiatric 
Association, 2013): “discrete episode of intense fear or discomfort” has been changed to “abrupt surge of intense fear or 
intense discomfort”, while “chills or hot flushes” has been changed to “chills or heat sensations”. Also, no significant 
changes apply to diagnostic criteria for DSM-5 PD. 
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Table 1: DSM-IV Diagnostic Criteria for PA and PD (American Psychiatric Association, 1994) 
DSM-IV diagnostic criteria for PA 
A. Discrete period of intense fear or discomfort, in which four (or more) of the following symptoms developed abruptly and 
reached a peak within 10 minutes: 
(1)  Palpitations, pounding heart or accelerated heart rate 
(2)  Sweating 
(3)  Trembling or shaking 
(4)  Sensations of shortness of breath or smothering 
(5)  Feeling of choking 
(6)  Chest pain or discomfort 
(7)  Nausea or abdominal distress 
 
(8)   Feeling dizzy, unsteady, lightheaded, or faint 
(9)   Derealization (feelings of unreality) or 
        depersonalization (being detached from oneself) 
(10) Fear of losing control or going crazy 
(11) Fear of dying 
(12) Paresthesias (numbness or tingling sensations) 
(13) Chills or hot flushes 
DSM-IV diagnostic criteria for PD 
A. Both (1) and (2):  
(1) Recurrent unexpected PA 
(2) At least one of the attacks has been followed by one month (or more) of one (or more) of the following:  
(a) Persistent concern about having additional attacks  
(b) Worry about the implications of the attack or its consequences (e.g., losing control, having a heart 
attack, "going crazy")  
(c) A significant change in behavior related to the attacks  
B. Absence of Agoraphobia.  
C. The PA are not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a general 
medical condition (e.g., hyperthyroidism).  
D. The PA are not better accounted for by another mental disorder, such as Social Phobia (e.g., occurring on exposure to 
feared social situations), Specific Phobia (e.g., on exposure to a specific phobic situation), Obsessive-Compulsive Disorder 
(e.g., on exposure to dirt in someone with an obsession about contamination), Posttraumatic Stress Disorder (e.g., in 
response to stimuli associated with a severe stressor), or Separation Anxiety Disorder (e.g., in response to being away from 
home or close relatives). 
 
2.2 Epidemiology 
There is strong evidence that PD and especially sub-threshold panic symptoms are common in the general population 
(Baillie & Rapee, 2005; Eaton et al., 1994; Goodwin et al., 2005a; Kessler et al., 2006; Pané-Farré et al., 2013; Wittchen et 
al., 1998c; Wittchen et al., 2008). For instance, a large-scaled epidemiological study among adults from Germany revealed 
that 14.3% fulfilled (lifetime) criteria for FS, 5.8% for PA, and 1.9% for PD. Of those with FS-only (i.e. FS but no PA or 
PD), 87.6% reported either four or more panic symptom or crescendo in symptom onset (limited symptom PA) (Pané-Farré 
et al., 2013). Prospective-longitudinal research among adolescents and young adults came to even higher prevalences of 
25.6% for FS, 9.4% for PA, and 3.4% for PD (Wittchen et al., 2008) (possibly because panic symptoms were assessed at 
multiple assessment waves and thus to a lower extend subject to recall and memory biases. Though, prevalence rates for 
panic pathology partly vary across studies, which is most likely due to methodological differences (e.g. cross-sectional vs. 
longitudinal study designs) as well as inconsistencies in construct definitions (e.g. inclusion vs. exclusion of cued PA) (Pané-
Farré et al., 2013; Wittchen & Jacobi, 2005).  
Previous research further obtained that PA and PD were substantially more frequent in females than in males and in most 
cases firstly occurred during the time period of adolescence or young adulthood (Goodwin et al., 2005a; Wittchen et al., 
1998c; Wittchen et al., 2008). Although incidence rates for FS appear to similarly increase during adolescence and young 
adulthood, there is some evidence that FS have an earlier onset than PA that is significantly more often rooted in childhood 
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(Wittchen et al., 1998c; Wittchen et al., 2008). However, it is unclear so far whether milder panic symptoms such as FS and 
PA constitute risk factors for or initial (prodromal) symptoms of full-threshold PD. FS and PA may also represent indicators 
of an increased vulnerability towards panic pathology (e.g. due to predisposing temperamental or personality traits such as 
behavioral inhibition or anxiety sensitivity).  
It is particularly noteworthy that panic pathology is associated with considerably lower quality of life, reduced mental and 
physical health, impaired social and role functioning, as well as increased suicidality (Comer et al., 2011; Goodwin & 
Hamilton, 2001; Johnson, Weissman, & Klerman, 1990; Kessler et al., 2006; Klerman, Weissman, Ouellette, Johnson, & 
Greenwald, 1991; Markowitz, Weissman, Ouellette, Lish, & Klerman, 1989; Mendlowicz & Stein, 2000; Weissman, 
Klerman, Markowitz, & Ouellette, 1989). For instance, previous research revealed that 12% of those with PA and 20% of 
those with PD had attempted suicide and these associations could not be explained by comorbid depression or substance use 
(Weissman et al., 1989).  
Moreover, PD ranks among those disorders with the highest rates of treatment-seeking and both PA and PD are related to 
excessive use of mental health services and emergency departments (Boyd, 1986; Leon, Olfson, & Portera, 1997; Rees, 
Richards, & Smith, 1998). For example, the utilization of ambulatory mental health services in cases with PD was shown to 
be as high as or higher than in cases with somatization disorder, schizophrenia, or major affective disorders (Boyd, 1986). 
Consistently, panic pathology is associated with excessive direct and indirect societal costs (Batelaan et al., 2007; 
Gustavsson et al., 2011; Leon et al., 1997; Rees et al., 1998). 
 
2.3 Etiology 
Specific fears and anxieties frequently manifest as part of typical development in childhood and adolescence and are not per 
se pathological (Beesdo-Baum & Knappe, 2012). In contrast to normative fear/anxiety symptoms, clinically relevant forms 
of fear/anxiety tend to be more persistent and excessive and often cause considerable distress and impairment to the affected 
individual. Although the diagnostic class of anxiety disorders constitutes a phenotypically highly heterogeneous group of 
disorders, PD and other specific anxiety disorders share several risk factors and clinical features (e.g. extensive fear or 
anxiety associated with bodily symptoms, avoidance behavior, and distress/impairment). 
The evolution of panic and other anxiety disorders can broadly be described within the context of vulnerability-stress and 
symptom progression models. Besides, several additional theories exist explaining the development of panic pathology from 
a genetic, neurobiological, psychological, and/or social perspective. Some core etiological theories, correlates, and risk 
factors for panic pathology are briefly outlined below. 
Cognitive and physiological models (Clark, 1986; Ehlers, Margraf, Davies, & Roth, 1988) assume that PA do not 
qualitatively, but quantitatively differ from other forms of anxiety (no all-or-none phenomenon) and occur as a consequence 
of specific trigger cues (no spontaneous PA). PA develop due to a positive feedback loop between bodily/cognitive 
symptoms and a person’s reaction to them: Internal or external stimuli (e.g. caffeine intake, anger) trigger bodily or cognitive 
changes (e.g. accelerated heart rate), which are perceived as threatening, associated with danger, and thus lead to an 
escalation of panic. This positive feedback loop between bodily/cognitive symptoms and negative appraisal acts on a rapid, 
automatic basis. Besides, negative feedback processes (e.g. habituation or fatigue) may occur and inhibit each element of the 
positive feedback loop. However, negative feedback processes operate more slowly, which explains why PA often rapidly 
develop, but slowly diminish thereafter. Also, perceived coping abilities and coping strategies (e.g. distraction, avoidance, 
help-seeking) may inhibit the positive feedback loop.  
The modern learning theory on the etiology of PD (Bouton, Mineka, & Barlow, 2001) assumes that experiences of panic 
(defined as perception of intense fear associated with autonomic arousal and fight-or-flight-reaction) induce a conditioning 
of panic-specific cues with anxiety (defined as anticipatory emotional state preparing for the next PA). Anxiety promotes the 
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occurrence of further PA and hence leads to a spiral of PA and PD development. An individual`s vulnerability towards these 
learning processes (emotional conditioning) depends on unspecific biological (e.g. trait anxiety) and psychological (e.g. 
early experiences of uncontrollability) as well as panic-specific characteristics (e.g. parental modeling). 
Several correlates and risk factors for PA and PD have been established: PA and PD were shown to occur twice as often in 
females than in males (Goodwin et al., 2005a; Kessler et al., 2006). Moreover, panic appears to be highly familial: Children 
of patients with panic pathology and other anxiety disorders were at considerably increased risk for PA and PD and previous 
research suggests that both genetic and family-environmental factors (as well as their interactive effects) contribute to the 
familial transmission of panic pathology (Biederman et al., 2001; Crowe, Noyes, Pauls, & Slymen, 1983; Hettema, Neale, & 
Kendler, 2001; Hirshfeld-Becker et al., 2012; Knappe, Beesdo-Baum, Nocon, & Wittchen, 2012b; Nocon et al., 2008; 
Weissman et al., 1993). Besides, several temperamental and personality traits - particularly anxiety sensitivity, but also 
behavioral inhibition, harm avoidance, negative affectivity, and neuroticism - were shown to be associated with panic 
pathology (Ehlers, 1995; Hayward, Killen, Kraemer, & Taylor, 2000; McNally, 2002; McWilliams, Becker, Margraf, Clara, 
& Vriends, 2007; Reiss, 1991; Richards, Austin, & Alvarenga, 2001; Rosenbaum et al., 2000; Schmidt, Zvolensky, & 
Maner, 2006; Watanabe, Nakao, Tokuyama, & Takeda, 2005). It is likely that FS (and possibly even PA) represent 
correlates of these temperamental/personality traits; however, they may also constitute independent risk factors for or early 
phenotypical signs of full-threshold PD pathology. Panic pathology was further obtained to be related to cognitive 
(interpretation, attention, and memory) biases respecting the information processing of panic-relevant stimuli, which may be 
transmitted by parental modeling and contribute to the evolution of PA and PD (Austin & Richards, 2001; Becker & Rinck, 
2000; de Albuquerque, Munsch, Margraf, & Schneider, 2013; Schneider, Unnewehr, Florin, & Margraf, 2002; Woud, 
Zhang, Becker, McNally, & Margraf, 2014). Research on parental rearing styles found that primarily parental 
overprotection, but also rejection and low emotional warmth were associated with anxiety disorders in general as well as 
with PD in particular (Beesdo, Pine, Lieb, & Wittchen, 2010; Beesdo-Baum & Knappe, 2012; Ihle, Jahnke, Heerwagen, & 
Neuperdt, 2005; McLeod, Wood, & Weisz, 2007b; Someya et al., 2000; Turgeon, O'Connor, Marchand, & Freeston, 2002; 
Wood, McLeod, Sigman, Hwang, & Chu, 2003). Also stressful life events such as early adverse and traumatic experiences 
were related to panic pathology (Bandelow et al., 2004; Goodwin, Fergusson, & Horwood, 2005b; Horesh, Amir, Kedem, 
Goldberger, & Kotler, 1997; Kendler, Neale, Kessler, Heath, & Eaves, 1992; Molnar, Buka, & Kessler, 2001; Noyes Jr et al., 
1993). Furthermore, previous research obtained internalizing and externalizing symptoms and disorders in childhood – 
especially separation anxiety (disorder) – to elevate the risk for later PA and PD development (Biederman et al., 2006; 
Bittner et al., 2007; Bruckl et al., 2007; Kossowsky et al., 2013; Mathyssek, Olino, Verhulst, & van Oort, 2012; 
Roberson‐Nay, Eaves, Hettema, Kendler, & Silberg, 2012).  
 
2.4 Physiological, neurobiological, and genetic findings 
Besides, several physiological, neurobiological, and genetic correlated have been found for panic pathology. In his 
suffocation false alarm theory, Klein (1993) proposed that a hypersensitive monitoring system towards potential suffocation 
signs in panickers might induce sudden respiratory distress followed by hyperventilation and other panic symptoms. 
Consistently, prior research revealed that PD patients showed increased physiological and behavioral responses to C02-
induced PA, possibly due to alterations in the serotonergic, noradrenergic and gabaergic system in specific key brain regions 
(Argyropoulos et al., 2002; Bailey, Argyropoulos, Lightman, & Nutt, 2003; Bailey & Nutt, 2008; Del-Ben & Graeff, 2009; 
Graeff, 2004; Graeff & Del-Ben, 2008; van Duinen, Schruers, Maes, & Griez, 2007). 
Neurocircuit models generally suggest that panic symptoms and physiological/behavioral responses to conditioned fear 
stimuli might be mediated by a neural fear circuit including the amygdala, hippocampus, hypothalamus, thalamus, brain 
stem and prefrontal cortex (Coplan & Lydiard, 1998; Dresler et al., 2013; Gorman, Kent, Sullivan, & Coplan, 2004; Shin & 
Liberzon, 2009). More specifically, it has been speculated whether primarily the midbrain periaqueductal grey, a part of the 
2 INTRODUCTION 
 
22 
neural network associated with identification and response to aversive and threat stimuli, may be involved in panic 
pathology (Del-Ben & Graeff, 2009; Graeff, 2004; Graeff & Del-Ben, 2008). Although findings are partially inconsistent 
and several issues remain unresolved, evidence from previous research generally supports these assumptions: A series of 
studies revealed increases in gray matter volume of pons, midbrain, and insula as well as decreases in grey matter volume of 
the anterior cingulate cortex in PD patients relative to controls (Fujiwara et al., 2011; Protopopescu et al., 2006; Uchida et 
al., 2008). For example, the dorsal midbrain volume in PD patients was larger and positively correlated with panic severity 
as well as negatively correlated with global functioning (Fujiwara et al., 2011). Also, PD patients were obtained to have 
elevated metabolism in the bilateral amygdala, hippocampus, thalamus, midbrain, caudal pons, medulla, and cerebellum 
compared to controls (Sakai et al., 2005). A recent study demonstrated that brain stem activation in response to C02-incuded 
PA was higher in PA patients than controls and that subjectively perceived breathing discomfort was positively correlated 
with activation of the anterior insula (Goossens et al., 2014). 
Moreover, there is evidence that particularly alterations in the serotonin system (primarily in brain stem regions) may 
promote panic symptoms (Del-Ben & Graeff, 2009; Graeff, 2004; Graeff & Del-Ben, 2008). For instance, previous research 
revealed decreased serotonin receptor binding in the anterior cingulate, posterior cingulate, and raphe, as well as reduced 
serotonin transporter binding in the midbrain, temporal lobes, and thalamus in PD patients relative to controls (Maron et al., 
2004; Neumeister et al., 2004). Another study demonstrated that untreated PD was associated with reduced pre- and 
postsynaptic serotonin receptor binding in several brain regions (most pronounced in the raphe, orbitofrontal cortex, 
temporal cortex, and amygdala), while recovered PD (successful treatment with SSRI) was merely related to decreased 
presynaptic serotonin receptor binding in three brain regions (raphe, hippocampus, and anterior medial temporal cortex) 
(Nash et al., 2008). Consistently, genetic research revealed that primarily candidate genes associated with the serotonergic 
system (5-HTT, 5-HT1A, and MAO-A) ad well as the neuropeptide S receptor gene (NPSR1) were linked with anxiety-
related traits and panic pathology (Domschke et al., 2010; Klauke et al., 2011; Lesch et al., 1996; McCaffery, Bleil, Pogue-
Geile, Ferrell, & Manuck, 2003; Schruers et al., 2011). 
 
2.5 Unresolved issues  
Although correlates and risk factors for panic pathology have been frequently investigated, previous research mostly focused 
on PD as outcome and only a few prospective-longitudinal epidemiological studies examined associations of multiple risk 
factors with the development of PA (Mathyssek et al., 2012). Even fewer studies concentrated on FS-only as predictors of 
mental disorders or as unfavorable mental health outcome itself (Baillie & Rapee, 2005; Pine, Cohen, Gurley, Brook, & Ma, 
1998). However, particularly minor panic symptoms such as FS-only may be useful for an early identification of individuals 
with panic, who are at increased risk for more severe panic pathology and other mental disorders: FS-only have an earlier 
onset than PA and can be reliably and time-economically assessed with a single question (Wittchen et al., 1998a; Wittchen, 
Lachner, Wunderlich, & Pfister, 1998a). This emphasizes their utility for an identification of high-risk groups if they prove 
to be early and reliable predictors for incident psychopathology. 
Cross-sectional and longitudinal epidemiological studies consistently found that especially PA strongly increased the risk for 
various forms of incident psychopathology, including anxiety, depressive, and substance use disorders (Baillie & Rapee, 
2005; Batelaan et al., 2012; Goodwin & Gotlib, 2004; Goodwin et al., 2004b; Kinley, Walker, Enns, & Sareen, 2011; Reed 
& Wittchen, 1998). In contrast, the role of FS-only as risk factors for subsequent psychopathology has rarely been 
investigated and strictly prospective-longitudinal studies on associations of FS-only with incident mental disorders are 
lacking so far (Baillie & Rapee, 2005; Pine et al., 1998). Thus, it is required to prospectively examine and compare 
associations of FS-only and PA with various forms of subsequent psychopathology in order to clarify whether (a) FS-only 
are useful as predictors for incident mental disorders in addition to full-blown PA and (b) merely applying a single question 
with a categorical response (M-CIDI PD section stem question on the occurrence of distressing spells of panic or anxiety 
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without additional questions on criteria for PA and/or PD) enables to estimate a person’s risk of psychopathology. To reveal 
whether (c) the assessment of supplemental data on panic severity (dimensional) allows further specifying a person’s level of 
risk regarding the onset of mental disorders, it may also be tested whether the risk of psychopathology increases as a 
function of panic severity. 
From a developmental perspective it is plausible to assume that (a) panic pathology gradually evolves from the occurrence of 
minor FS to full-threshold PD and that (b) not only associations between panic symptoms and subsequent mental disorders, 
but also associations between panic symptoms and their developmental precedents vary as a function of panic severity. In 
order to test this hypothesis it is required to examine whether similar risk factors exist for FS-only, PA, and PD and whether 
their strengths in associations with panic pathology vary by panic severity, i.e. are weakest for FS-only, intermediate for PA, 
and strongest for PD. Investigating this issue would help to clarify whether FS-only, PA, and PD are etiologically similar but 
differently severe and lie on different points on the same fear-panic dimension.  
However, it must be noted that FS and PA are common in the general population and only a minority of those with minor 
panic symptoms progresses to full-threshold psychopathology (Baillie & Rapee, 2005; Batelaan et al., 2012; Goodwin & 
Gotlib, 2004; Goodwin et al., 2004b; Kinley et al., 2011; Reed & Wittchen, 1998). With respect to targeted preventive and 
early treatment interventions, it is thus crucial to identify sub-groups of those with panic, which are at particular risk for PD 
and other mental disorders.  
Previous research suggests that especially characteristics of initial PA may be helpful to specify individuals at increased risk 
of developing PD and complicating adversities (Breier, Charney, & Heninger, 1986; Chen, Tsuchiya, Kawakami, & 
Furukawa, 2009; Goodwin & Hamilton, 2001; Goodwin & Hamilton, 2002a; Goodwin & Hamilton, 2002b; Hara et al., 
2012; Langs et al., 2000). Nonetheless, respective studies are rare, were often based on clinical samples, and merely 
concentrated on individual features of the initial PA. Also, prior research exclusively focused on characteristics of initial PA, 
although especially characteristics of initial FS-only may be useful for an early identification of individuals at elevated risk 
for the occurrence of full-blown PA and the development of PD. Hence, additional research is indispensable that examines 
various aspects of initial FS-only and PA and their predictive role for a progression to more severe panic pathology. 
Another issue with respect to preventive and early treatment interventions in high-risk individuals with panic is that panic 
pathology increases the risk for various mental disorders beyond PD. Thus, subjects with panic may progress to several 
forms of psychopathology and it is unclear which unfavorable outcomes should be addressed by targeted 
preventive/treatment approaches. Hence, it is crucial to investigate whether the assessment of additional risk factors enables 
to distinguish between subjects with panic at elevated risk for different diagnoses or diagnostic classes. For instance, one 
may examine whether unique risk constellations in those with panic exist for the onset of subsequent anxiety/depressive vs. 
substance use disorders. Individuals with panic pathology and respective risk constellations may benefit form prevention 
supplements with focus on anxiety/depressive or substance use disorders in addition to panic-specific treatment. 
In addition, it is necessary to test whether early prevention/treatment in individuals with panic pathology (FS-only or PA) in 
fact alters the risk of progressing to more severe panic pathology and other mental disorders. Although preliminary studies 
found that brief interventions in those with panic effectively reduced panic, agoraphobic, and depressive symptoms 
(Gardenswartz & Craske, 2001; Meulenbeek et al., 2009; Meulenbeek et al., 2010; Nuthall & Townend, 2007; Swinson et 
al., 1992; Wright et al., 2000), respective research is rare, was mostly based on clinical samples, and primarily focused on 
symptoms closely connected to panic as outcome, although panic pathology considerably elevates the risk for several mental 
disorders beyond PD. Also, no preventive interventions in subjects with FS-only were tested, although especially individuals 
with initial, minor panic symptoms may profit from early interventions preventing a progression to more severe 
psychopathology. Therefore, it is crucial to examine whether early help-seeking/potential treatment in individuals with panic 
pathology (FS-only or PA) of the community decreases the risk for incident PD as well as several other mental disorders. 
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3 AIMS 
An improved understanding of the developmental pathways, risk factors, and causal mechanisms underlying the evolution of 
mental disorders is indispensable in order to successfully prevent the onset and progression of psychopathology and 
associated adversities (Emmelkamp et al., 2014; Schumann et al., 2014; Wittchen et al., 2014a; Wittchen et al., 2014b; 
Zubrick et al., 2000). Ideally, etiological research should be in line with integrative etiopathogenic models and account for 
the assumption that mental disorders gradually evolve due to complex interactive effects between multiple variables during 
sensitive developmental phases and core high-risk periods for mental disorders. To improve existing knowledge especially 
on early trajectories into psychopathology, large-scaled epidemiological studies are necessary, which prospectively follow-
up representative community samples through sensitive developmental periods (e.g. adolescence) and examine the role of 
various putative risk factors (e.g. genetic, neurobiological, psychological, social, etc.) for the development of individual 
mental disorders and diagnostic classes. For an early and precise identification of high-risk individuals who might profit 
from targeted preventive interventions, it is especially important to identify early and reliable risk factors predicting adverse 
mental health outcomes. Cross-sectional and longitudinal epidemiological studies consistently found that PA strongly 
increased the risk for various forms of psychopathology, including anxiety, depressive, and substance use disorders (Baillie 
& Rapee, 2005; Batelaan et al., 2012; Goodwin & Gotlib, 2004; Goodwin et al., 2004b; Kinley et al., 2011; Reed & 
Wittchen, 1998). However, it is unclear so far whether FS-only additionally elevate the risk for subsequent psychopathology. 
FS have an earlier onset than PA and can be reliably and time-economically assessed (Wittchen et al., 1998a; Wittchen et al., 
1998c). Hence, they are predestined as early and reliable risk factors for psychopathology and a more detailed investigation 
of their predictive properties regarding the onset of mental disorders is indispensable. Thus, the present dissertation thesis 
addresses the following main question: 
 
Are FS-only predictors for incident mental disorders and therefore potentially useful targets for early interventions in 
addition to PA? 
This main issue is subdivided into the following research questions: 
1. Do FS-only – besides PA - predict subsequent incident mental disorders including anxiety, depressive, and substance 
use disorders? Do the strengths in associations with subsequent psychopathology differ for FS-only vs. PA and vary by 
panic severity? 
2. Do FS-only, PA, and PD share similar etiologies and risk factors? Do the strengths in associations between risk factors 
and panic pathology vary by panic severity? 
3. Do specific characteristics of initial FS-only and PA (including subjectively perceived triggers, appraisal, duration, 
and consequences) predict the occurrence of PA and the development of PD?  
4. Do distinct risk constellations in those with panic pathology predict the subsequent onset of anxiety/depressive vs. 
substance use disorders? 
5. Does help-seeking/potential treatment in individuals with panic pathology (FS-only or PA) alter the risk for subsequent 
incident anxiety, depressive, and substance use disorders? 
 
The overall framework of the current thesis along with linkages between individual research questions and 
theoretical/methodological issues is presented in Figure 3 (numbers refer to individual research questions as outlined above). 
1 and 4 constitute transdiagnostic approaches, since associations of panic pathology with various forms of subsequent mental 
disorders (or associations of risk factors in panickers with different types of subsequent mental disorders) are considered. 1 
and 2 focus on varying strengths in associations (between putative risk factors and panic pathology or between panic 
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pathology and subsequent mental disorders) depending on panic severity and hence represent dimensional perspectives. 
However, they are also consistent with categorial approaches, since differences in associations with FS-only vs. PA (and PD) 
are investigated. 3 considers the role of initial FS/PA characteristics for a progression to more severe panic pathology and 
therefore corresponds to symptoms progression models. 5 questions whether early help-seeking/potential treatment in 
individuals with panic pathology attenuates the risk for subsequent incident mental disorders and thus addresses the putative 
efficacy of targeted early preventive and treatment intervention in subjects with panic. To overcome limitations of clinical 
studies, all research questions herein are examined using epidemiological data from a large-scaled representative community 
study of adolescents and young adults, which was prospectively followed up over multiple assessment waves covering a 
period of up to 10 years (the time frame of adolescence and young adulthood, a core high-risk period for mental disorders). 1 
and 5 are examined using strictly prospective-longitudinal study approaches, while 2, 3, and 4 are investigated based on 
aggregated data from multiple assessment waves.  
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Figure 3: Framework of the present dissertation thesis. 
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4 METHODS 
The present thesis is based on data of the Early Developmental Stages of Psychopathology Study (EDSP), a prospective-
longitudinal study among a large-scaled representative sample of adolescents and young adults (N=3021). Participants were 
aged 14-24 at baseline and followed-up in up to four assessment waves over a period of up to 10 years (T0, 1995, N=3021, 
response rate 70.8%; T1, 1996/97, N=1228, only younger cohort, response rate 88.0%; T2, 1998/99, N=2548, response rate 
84.3%; T3, 2003, N=2210, response rate 73.2%) The sample was drawn randomly from the government population register 
of the Munich area. The study was designed (a) to estimate prevalence and incidence rates for mental disorders, (b) to 
investigate the natural course of early developmental stages of psychopathology, and (c) to identify correlates and risk 
factors for mental disorders and their changes. Since the study focus lies on early developmental stages, 14-15 year-olds 
were sampled at twice the probability of individuals aged 16-21 years and 22-24 year-olds were sampled at half this 
probability. Also, only the younger EDSP cohort (aged 14-17 at baseline) was examined at T1. The study design is presented 
in Figure 4. Detailed information on aims and methods of the EDSP has been previously presented (Lieb, Isensee, von 
Sydow, & Wittchen, 2000; Wittchen, Perkonigg, Lachner, & Nelson, 1998b).  
At each wave, symptoms, syndromes, and diagnoses of 48 mental disorders as well as information on onset, duration, and 
clinical/psychosocial severity were assessed using the Computer-Assisted Personal Interview (CAPI) version of the Munich 
Composite International Diagnostic Interview (DIA-X/M-CIDI) (Wittchen & Pfister, 1997). The M-CIDI is an updated 
version of the World Health Organization’s CIDI version 1.2 (1990) with additional questions to cover DSM-IV and ICD-10 
criteria. The lifetime version was used at baseline, the interval version at each follow-up. Psychometric properties of the M-
CIDI have been established (Reed et al., 1998; Wittchen et al., 1998b). Furthermore, various putative risk and protective 
factors including individual, familial, and environmental characteristics were assessed at each assessment wave using scales 
and questionnaires (Lieb et al., 2000; Wittchen et al., 1998b). In order to study the role of parental psychopathology and 
family characteristics for onset and course of offspring mental disorders, the EDSP includes an additional family 
supplement. That is, indirect data on psychopathology in first-degree relatives were assessed in participants using the M-
CIDI family history module. Moreover, direct information on parental diagnoses, childhood developmental characteristics, 
and family socialization variables were assessed in parents at T1 and T3 (Lieb et al., 2000; Wittchen et al., 1998b). 
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Figure 4: Design of the EDSP study (Lieb et al., 2000; Wittchen et al., 1998b) 
5 STUDY I 
 
27 
5 STUDY I: ASSOCIATIONS OF FEARFUL SPELLS AND PANIC ATTACKS WITH INCIDENT 
ANXIETY, DEPRESSIVE, AND SUBSTANCE USE DISORDERS: A 10-YEAR PROSPECTIVE-
LONGITUDINAL COMMUNITY STUDY OF ADOLESCENTS AND YOUNG ADULTS  
 
5.1 Abstract 
Objective. The concept of fearful spells (FS) denotes distressing spells of anxiety that might or might not qualify for criteria 
of panic attacks (PA). Few studies examined prospective-longitudinal associations of FS not meeting criteria for PA with the 
subsequent onset of mental disorders to clarify the role of FS as risk markers of psychopathology. Method. A representative 
community sample of adolescents and young adults (N=3021, aged 14-24 at baseline) was prospectively followed up in up 
to three assessment waves over up to 10 years. FS, PA, anxiety, depressive, and substance use disorders were assessed using 
the DSM-IV-M-CIDI. Odds Ratios (OR) from logistic regressions were used to examine the predictive value of FS-only (no 
PA) and PA at baseline for incident disorders at follow-up. Results. In logistic regressions adjusted for sex and age, FS-only 
predicted the onset of any subsequent disorder, any anxiety disorder, panic disorder, agoraphobia, generalized anxiety 
disorder, social phobia, any depressive disorder, major depression, and dysthymia (OR 1.54-4.36); PA predicted the onset of 
any anxiety disorder, panic disorder, generalized anxiety disorder, social phobia, any depressive disorder, major depression, 
dysthymia, any substance use disorder, alcohol abuse/dependence, and nicotine dependence (OR 2.08-8.75; reference group: 
No FS- only and no PA). Associations with psychopathology were slightly smaller for FS-only than for PA, however, 
differences in associations (PA compared to FS-only) only reached significance for any anxiety disorder (OR=3.26) and 
alcohol abuse/dependence (OR=2.26). Conclusions. Findings suggest that compared to PA, FS-only have similar predictive 
properties regarding subsequent psychopathology and might be useful for an early identification of high-risk individuals. 
 
5.2 Introduction 
DSM-IV panic attacks (PA) describe discrete episodes of intense fear or discomfort, in which at least four out of 13 panic 
symptoms develop abruptly and reach a peak within 10 minutes (crescendo). Cross-sectional and longitudinal 
epidemiological studies show that PA are strongly linked to psychopathology. For instance, PA at baseline were found to 
predict first onset of any anxiety disorder, social phobia, specific phobia, generalized anxiety disorder (GAD), any substance 
use disorder, any alcohol use disorder, and any somatoform disorder at follow-up (covering a period of up to 10 years) 
(Goodwin et al., 2004b; Reed & Wittchen, 1998). Further research revealed similar findings showing PA being associated 
with various mental disorders, co-/multi-morbidity, and impairment (Baillie & Rapee, 2005; Batelaan et al., 2012; Goodwin 
& Hamilton, 2001; Kessler et al., 2006; Wittchen et al., 1998c). In fact, due to their predictive power across various 
disorders, PA were suggested being a useful marker of clinically relevant psychopathology in general (Baillie & Rapee, 
2005; Craske et al., 2010; Goodwin et al., 2004b; Narrow et al., 2013; Reed & Wittchen, 1998; Shear et al., 2007) and thus 
designated as symptom specifier in DSM-5 (American Psychiatric Association, 2013).  
However, few studies have examined whether fearful spells (FS) - a broadly defined concept describing simply the 
occurrence of distressing spells of anxiety without the complex symptom requirement of PA - might be a predictive marker 
as well. The assessment of FS typically relies on a single question, which (if endorsed by the respondent) prompts the typical 
set of PA-questions. Thus, FS include “milder” anxiety attacks that may or may not be associated (1) with panic symptoms 
and/or (2) crescendo in symptom onset. FS were shown to more often occur in childhood than PA (Wittchen et al., 1998c), 
suggesting that FS may be particularly useful for an early identification of high-risk individuals. The fact that FS can be 
reliably assessed using a single question adds to its potential value as a time-economic marker (Wittchen et al., 1998a).  
Among a large community sample of Australian adults (N=10,641), Baillie et al. (2005) found that lifetime FS, lifetime but 
not past 12-month PA, and 12-month PA (exclusive groups) predicted any disorder, any depressive disorder (including 
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major depression and dysthymia), any non-panic anxiety disorder (including agoraphobia, GAD, social phobia, post-
traumatic stress disorder, and obsessive compulsive disorder), and any substance use disorder (including abuse/dependence 
of alcohol or illicit drugs) (12-month prevalence; cross-sectional analyses). Lifetime FS were more sensitive, but less 
specific markers of psychopathology than lifetime and 12-month PA. Among N=776 New York residents, Pine et al. (1998) 
investigated longitudinal associations between FS in adolescence (T1 and T2) and internalizing disorders in adulthood (T3). 
Result revealed that FS at T1 predicted simple phobia, social phobia, and GAD at T3, while FS at T2 additionally predicted 
major depression at T3. However, in this study, diagnostic outcomes at follow-up were not restricted to incident disorders, 
i.e. respective disorders may have firstly occurred prior to FS.  
While a substantial body of evidence exists for PA, little previous research investigated prospective-longitudinal associations 
of FS with incident psychopathology and compared associations of FS with those obtained from PA. Thus, using data of a 
representative community sample of adolescents and young adults, this study aims to examine associations of FS-only (not 
meeting criteria for DSM-IV PA at baseline) and PA at baseline with incident disorders at follow-up (multiple assessment 
waves covering a follow-up period of up to 10 years). We expect that baseline FS-only and PA should increase the risk for 
incident anxiety, depressive, and substance use disorders at follow-up. Associations with psychopathology should be 
stronger for PA than for FS-only and increase with higher panic severity.  
 
5.3 Materials and methods 
5.3.1 Sample 
Data come from the Early Developmental Stages of Psychopathology Study (EDSP), a 10-year prospective-longitudinal 
study among a representative community sample of adolescents and young adults with one baseline (T0, 1995; N=3021; 
response rate 70.8%) and three follow-up investigations (T1, 1996/97, N=1228, only younger cohort, response rate 88.0%; 
T2, 1998/99, N=2548, response rate 84.3%; T3, 2003, N=2210, response rate 73.2%). The sample was drawn randomly 
from the Munich area (Germany); participants were aged 14-24 years at baseline and 21-34 years at last follow-up. Because 
the study focused on early developmental stages of psychopathology, 14-15 year-olds were sampled at twice the probability 
of individuals aged 16-21 years, and 22-24 year-olds were sampled at half this probability. At T1, only the younger EDSP 
cohort (aged 14-17 at baseline) was examined; at T0, T2, and T3, both cohorts (younger and older, aged 18-24 at baseline) 
were investigated. Further details along with information on method, design, sampling, sample weights, and responsiveness 
have been previously presented (Lieb et al., 2000; Wittchen et al., 1998b). The EDSP was carried out in accordance with the 
Helsinki Declaration of 1975 (as revised in 2013) and has been approved by the Ethics Committee of the Medical Faculty of 
the Technische Universität Dresden (No: EK-13811). After complete description of the study, all participants aged 18 years 
or older provided written informed consent; for respondents younger than 18 years, parental consent was provided.  
 
5.3.2 Diagnostic assessment 
Diagnostic information on symptoms and disorders prior to and after baseline was assessed using the lifetime (baseline) and 
interval version (follow-up assessments) of the Computer-Assisted Personal Interview (CAPI) version of the Munich 
Composite International Diagnostic Interview (DIA-X/M-CIDI) (Wittchen & Pfister, 1997). The M-CIDI is an updated 
version of the World Health Organization’s CIDI version 1.2 (1990) with additional questions to cover DSM-IV and ICD-10 
criteria. The M-CIDI can be used to assess symptoms, syndromes and diagnoses of 48 mental disorders along with additional 
information on onset, duration, and clinical/psychosocial severity. Detailed descriptions of psychometric properties have 
been presented elsewhere (Reed et al., 1998; Wittchen et al., 1998a).  
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The current study focuses on follow-up incidences of anxiety, depressive, and substance use disorders. Anxiety disorders 
include panic disorder, agoraphobia, GAD, and social phobia. Depressive disorders include major depression and dysthymia. 
Substance use disorders include alcohol abuse/dependence, nicotine dependence, and abuse/dependence of illicit drugs. For 
phobias, the impairment criterion was only applied to participants aged 18 years or older (Wittchen, Lieb, Schuster, & 
Oldehinkel, 1999). 
 
5.3.3 Assessment of FS and PA 
FS and PA were assessed with the DSM-IV-M-CIDI section for panic disorder. FS were diagnosed in those affirming the 
stem question of the M-CIDI PD section (“Have you ever had an attack when all of a sudden you felt frightened, anxious or 
very uneasy?”). Participants with FS could or could not have additional panic symptoms.  
PA were diagnosed whenever the respondent met the additional DSM-IV criteria, that is a) at least one attack occurred 
suddenly out of the blue, (b) the anxiety reaction included four or more out of 13 panic symptoms (palpitations, pounding 
heart, or accelerated heart rate; sweating; trembling or shaking; sensations of shortness of breath or smothering; feeling of 
choking; chest pain or discomfort; nausea or abdominal distress; feeling dizzy, unsteady, lightheaded, or faint; derealization; 
fear of losing control or going crazy; fear of dying; paresthesias; chills or hot flushes), and (c) the symptoms increased 
within 10 minutes (crescendo).  
The current analysis distinguishes between FS-only and PA as mutually exclusive groups. The category of FS-only includes 
those who experienced at least one FS prior to baseline, but never met criteria for PA, while the category of PA includes 
those who experienced at least one PA prior to baseline. That is, cases with FS-only and PA prior to baseline were classified 
as PA but not FS-only.  
 
5.3.4 Statistical analyses 
Since for each incident disorder, respective baseline cases and cases with no follow-up assessment were excluded from the 
respective analysis, numbers of participants for individual outcomes are smaller than N=3021 and differ between N=1824 
for any disorder and N=2759 for panic disorder. The software-package Stata 12.1 (StataCorp., 2011) was used for all 
analyses. Data (percentages, means, standard deviations, odds ratios) are reported weighted to match the original distribution 
of the sampling frame; frequencies are un-weighted. All analyses were adjusted for sex and age at last completed assessment.  
Logistic regressions were used to estimate associations of FS-only and PA at baseline with incident disorders at follow-up 
(reference group: No FS-only and no PA; crude model, not adjusted for any other lifetime disorder at baseline; adjusted 
model, adjusted for any other lifetime disorder at baseline). To investigate whether PA predicted incident disorders more 
strongly than FS-only, post-hoc tests were used to compare the odds between FS-only and PA.  
We further analyzed whether among those with FS-only and/or PA at baseline (N=392), the risk for incident 
psychopathology at follow-up increased with higher levels on panic severity (as indicated by a higher number of experienced 
DSM-IV panic symptoms during the last severe FS/PA prior to baseline). To test whether higher levels on panic severity 
were non-monotonically associated with psychopathology, outcomes were regressed on both the linear and the squared term 
of number of panic symptoms (the squared term is sensitive for identifying non-linear associations).  
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5.4 Results 
5.4.1 Baseline sample characteristics 
At baseline, 270 participants (8.8%) reported the experience of FS-only, while 122 (4.3%) reported the experience of full-
blown PA (80 (62.5%) not meeting criteria for panic disorder; 42 (37.5%) meeting criteria for panic disorder. Sample 
characteristics for the total sample and those with no FS/PA, FS-only, and PA are presented in Table 2. Higher age was 
associated with PA (OR=1.13, 95% CI: 1.03, 1.25, p=.008) but not FS-only, while female sex was associated with both FS-
only (OR=1.95, 95% CI: 1.46, 2.61, p<.001) and PA (OR=2.15, 95% CI: 1.40, 3.31, p=.001). There were no differences in 
education. FS-only and PA were associated with all lifetime disorders at baseline (OR 1.32-16.75; table with associations 
available upon request), except for FS-only not being related to dysthymia and alcohol abuse/dependence. Besides, we 
assessed differences in age of onset in cases with FS-only (age at first FS-only, M=13.74, SD=5.28) vs. full-blown PA (age 
at first FS-only/PA, M=16.04, SD=4.75): In cases with FS-only, mean age of onset was lower than in cases with full-blown 
PA (OR=0.91, 95% CI: 0.86, 0.96, p=.001).  
Of those without FS-only at baseline and at least one follow-up assessment (N=2440), 124 (4.8%) reported the onset of full-
blown PA at follow-up, while of those with FS-only at baseline and at least one follow-up assessment (N=249), 38 (14.7%) 
reported the onset of full-blown PA at follow-up. Consistently, FS-only at baseline strongly predicted the onset of full-blown 
PA at follow-up (crude model; OR=3.22; 95% CI: 2.05; 5.05; p<.001; adjusted model, OR=3.03; 95% CI: 1.87; 4.92; 
p<.001; reference group: No FS/PA).  
 
5.4.2 Prospective associations of FS-only and PA at baseline with incident disorders at follow-up 
Table 3 presents numbers and percentages for incident disorders at follow-up by prior FS-only and PA status at baseline. 
Table 4 shows the respective associations. In crude models, FS-only predicted any disorder (OR=1.54), any anxiety disorder 
(OR=2.01) panic disorder (OR=4.04), agoraphobia (OR=2.91), GAD (OR=4.36), social phobia (OR=2.04), any depressive 
disorder (OR=1.61), major depression (OR=1.59), and dysthymia (OR=3.19), while PA predicted any anxiety disorder 
(OR=6.56), panic disorder (OR=8.43), GAD (OR=8.75), social phobia (OR=5.32), any depressive disorder (OR=2.47), 
major depression (OR=2.57), dysthymia (OR=3.44), any substance use disorder (OR=2.14), alcohol abuse/dependence 
(OR=2.33), and nicotine dependence (OR=2.08). In adjusted models, all associations found above remained significant, with 
the exceptions that FS-only no longer predicted social phobia or major depression, and PA no longer predicted any substance 
use disorder or nicotine dependence. Table 5 presents associations of PA compared to FS-only at baseline with 
psychopathology at follow-up. In crude models, the associations with any anxiety disorder and alcohol abuse/dependence 
were stronger for PA than for FS-only, while in adjusted models, only the association with alcohol abuse/dependence was 
stronger for PA than for FS-only.  
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Table 2: Sample Characteristics at Baseline for the Total Sample and those with no FS/PA, FS-Only, and PA (N=3021) 
Note: FS, fearful spell; PA, panic attack; dx, disorder; numbers are unweighted, percentages are weighted; 1 includes any 
anxiety, depressive, and substance use disorder; 2 includes panic disorder, agoraphobia, GAD, and social phobia; 3 includes 
major depression and dysthymia; 4 includes alcohol abuse/dependence, nicotine dependence, and abuse/dependence of illicit 
drugs. 
 
Sample characteristics  
at baseline 
Total sample 
(N=3021) 
 
No FS/PA 
(N=2629) 
 
FS-only 
(N=270) 
 
PA 
(N=122) 
Sex, N (%)        
   Male 1533 (49.4)  1392 (51.6)  103 (35.4)  38 (33.2) 
   Female 1488 (50.6)  1237 (48.4)  167 (64.6)  84 (66.8) 
Age, M (SD) 19.6 (3.3)  19.6 (3.3)  19.6 (3.4)  20.2 (3.2) 
Education, N (%)        
8th Grade 443 (14.2)  387 (14.4)  41 (12.8)  15 (11.7) 
10th Grade 740 (24.1)  653 (24.2)  59 (23.2)  28 (22.8) 
High School 1748 (59.1)  1517 (59.0)  157 (59.8)  74 (59.4) 
Other 90 (2.7)  72 (2.4)  13 (4.2)  5 (6.2) 
Baseline dx, N (%)        
   Any dx1 1071 (40.2)  854 (37.1)  120 (49.4)  97 (82.4) 
   Any anxiety dx2 249 (8.6)  149 (5.6)  41 (16.9)  59 (51.4) 
      Agoraphobia 89 (3.1)  45 (1.8)  13 (5.7)  31 (25.6) 
      GAD 51 (2.1)  29 (1.3)  10 (5.0)  12 (12.4) 
      Social phobia 128 (4.1)  88 (3.1)  26 (10.0)  14 (14.1) 
   Any depressive dx3 381 (14.5)  287 (12.7)  52 (21.8)  42 (36.4) 
      Major depressive dx 326 (12.8)  253 (11.5)  43 (18.6)  30 (26.4) 
      Dysthymia 88 (3.0)  59 (2.3)  13 (5.2)  16 (13.6) 
   Any substance use dx4 743 (28.9)  598 (26.8)  78 (34.2)  67 (60.4) 
      Alcohol  398 (15.9)  326 (15.0)  33 (15.2)  39 (34.9) 
      Nicotine 482 (18.8)  378 (16.9)  51 (22.7)  53 (49.3) 
      Illicit drugs 127 (4.6)  90 (3.8)  18 (7.0)  19 (14.5) 
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Table 3: Numbers and Percentages for Incident Disorders at Follow-Up by no FS/PA, FS-only, and PA at Baseline 
(N=3021)1 
  No FS/PA (N=2629)  FS-only (N=270)  PA (N=122) 
Incident dx at follow-up N %  N %  N % 
Any dx2 634 35.6  72 45.5  13 52.6 
Any anxiety dx3 118 4.8  26 9.7  14 25.3 
   Panic dx 34 1.3  17 5.7  8 10.8 
   Agoraphobia 46 2.0  15 5.7  4 5.1 
   GAD 33 1.3  13 5.7  9 11.3 
   Social phobia 57 2.2  14 4.8  10 11.7 
Any depressive dx4 325 14.7  52 22.8  24 31.7 
   Major depressive dx 308 13.8  51 21.3  28 30.7 
   Dysthymia 59 2.4  18 7.5  8 8.2 
Any substance use dx5 544 25.1  54 23.9  20 34.9 
   Alcohol  389 15.8  41 13.9  18 21.7 
   Nicotine 315 12.5  34 14.4  16 21.2 
   Illicit drugs 208 7.4  23 6.6  8 8.8 
Note: FS, fearful spell; PA, panic attack; dx, disorder; GAD, generalized anxiety disorder; numbers are unweighted, 
percentages are weighted; 1 because for each incident disorder, respective baseline cases were excluded from analyses, 
numbers of participants for individual disorders are smaller than N=3021 and vary between N=1824 for any disorder and 
N=2759 for panic disorder; 2 includes any anxiety, depressive, and substance use disorder; 3 includes panic disorder, 
agoraphobia, GAD, and social phobia; 4 includes major depression and dysthymia; 5 includes alcohol abuse/dependence, 
nicotine dependence, and abuse/dependence of illicit drugs. 
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Table 4: Associations of FS-only and PA at Baseline with Incident Disorders at Follow-Up (N=3021)1 
  Crude model2  Adjusted model3 
 FS-only (N=270)  PA (N=122)  FS-only (N=270)  PA (N=122) 
Incident dx at follow-up OR [95% CI] p  OR [95% CI] p  OR [95% CI] p  OR [95% CI] p 
Any dx4 1.54 [1.05; 2.27] .029  2.14 [0.84; 5.46] .113  --  --  --  -- 
Any anxiety dx5 2.01 [1.20; 3.37] .008  6.56 [3.23; 13.30] <.001  1.90 [1.12; 3.23] .017  4.65 [2.01; 10.77] <.001 
   Panic dx 4.04 [2.04; 8.01] <.001  8.43 [3.25; 21.84] <.001  3.50 [1.68; 7.30] .001  6.27 [1.94; 20.28] .002 
   Agoraphobia 2.91 [1.45; 5.83] .003  2.50 [0.80; 7.87] .116  2.78 [1.35; 5.72] .006  1.27 [0.24; 6.56] .778 
   GAD 4.36 [2.06; 9.22] <.001  8.75 [3.71; 20.63] <.001  3.01 [1.43; 6.33] .004  7.01 [2.52; 19.50] <.001 
   Social phobia 2.04 [1.03; 4.04] .041  5.32 [2.42; 11.68] <.001  1.80 [0.96; 3.37] .067  4.07 [1.43; 11.58] .008 
Any depressive dx6 1.61 [1.11; 2.33] .012  2.47 [1.43; 4.29] .001  1.53 [1.05; 2.23] .026  2.04 [1.05; 3.97] .035 
   Major depressive dx 1.59 [1.09; 2.31] .015  2.57 [1.52; 4.36] <.001  1.46 [1.00; 2.15] .052  2.08 [1.10; 3.94] .024 
   Dysthymia 3.19 [1.72; 5.91] <.001  3.44 [1.52; 7.81] .003  2.50 [1.34; 4.64] .004  2.93 [1.07; 8.03] .037 
Any substance use dx7 1.04 [0.71; 1.52] .860  2.14 [1.12; 4.07] .021  1.02 [0.69; 1.51] .908  1.70 [0.78; 3.72] .184 
   Alcohol  1.03 [0.68; 1.55] .886  2.33 [1.21; 4.51] .012  0.99 [0.65; 1.49] .953  2.40 [1.12; 5.16] .025 
   Nicotine 1.20 [0.77; 1.88] .409  2.08 [1.09; 3.94] .025  1.17 [0.73; 1.87] .511  1.62 [0.68; 3.90] .278 
   Illicit drugs 1.09 [0.67; 1.80] .723  1.66 [0.68; 4.04] .267  1.01 [0.60; 1.69] .970  1.32 [0.46; 3.75] .608 
Note: FS, fearful spell; PA, panic attack; dx, disorder; GAD, generalized anxiety disorder; OR, odds ratio; CI, confidence interval; multinomial logistic regressions with FS-only (excluding FS 
meeting criteria for PA) and PA as predictor groups and no FS/PA as reference group; adjusted for sex and age (and other lifetime dx prior to baseline in Model 2); 1 because for each incident 
disorder, respective baseline cases and cases with no follow-up assessment were excluded from the analyses, numbers of participants for individual disorders are smaller than N=3021 and vary 
between N=1824 for any disorder and N=2759 for panic disorder; 2 not adjusted for any other lifetime disorder prior to baseline; 3 adjusted for any other lifetime disorder prior to baseline; 4 
includes any anxiety, depressive, and substance use disorder; 5 includes panic disorder, agoraphobia, GAD, and social phobia; 6 includes major depression and dysthymia; 7 includes alcohol 
abuse/dependence, nicotine dependence, and abuse/dependence of illicit drugs. 
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Table 5: Associations of PA Compared to FS-only at Baseline with Incident Disorders at Follow-Up 
 Crude model1  Adjusted model2 
 PA (N=122)  PA (N=122) 
Incident dx at follow-up OR [95% CI] p  OR [95% CI] p 
Any dx3 1.38 [0.51; 3.77] .524  1.38 [0.51; 3.77] .524 
Any anxiety dx4 3.26 [1.43; 7.47] .005  2.44 [0.97; 6.16] .058 
   Panic dx 2.08 [0.74; 5.84] .163  1.79 [0.55; 5.80] .332 
   Agoraphobia 0.86 [0.25; 2.99] .813  0.46 [0.08; 2.48] .363 
   GAD 2.01 [0.72; 5.62] .184  2.33 [0.77; 7.07] .135 
   Social phobia 2.61 [1.00; 6.81] .050  2.26 [0.72; 7.15] .164 
Any depressive dx5 1.54 [0.81; 2.91] .185  1.33 [0.64; 2.77] .443 
   Major depressive dx 1.62 [0.88; 3.00] .124  1.42 [0.70; 2.90] .330 
   Dysthymia 1.08 [0.42; 2.78] .869  1.17 [0.41; 3.35] .767 
Any substance use dx6 2.06 [1.00; 4.28] .051  1.66 [0.71; 3.90] .244 
   Alcohol  2.26 [1.07; 4.77] .032  2.43 [1.05; 5.62] .038 
   Nicotine 1.72 [0.82; 3.64] .153  1.39 [0.53; 3.64] .505 
   Illicit drugs 1.51 [0.57; 4.04] .408  1.30 [0.42; 3.99] .644 
Note: FS, fearful spell; PA, panic attack; dx, disorder; GAD, generalized anxiety disorder; OR, odds ratio; CI, confidence 
interval; multinomial logistic regressions with PA as predictor and FS-only as reference group; adjusted for sex and age (and 
other lifetime dx prior to baseline in Model 2); 1 not adjusted for any other lifetime disorder prior to baseline; 2 adjusted for 
any other lifetime disorder prior to baseline; 3 includes any anxiety, depressive, and substance use disorder; 4 includes panic 
disorder, agoraphobia, GAD, and social phobia; 5 includes major depression and dysthymia; 6 includes alcohol 
abuse/dependence, nicotine dependence, and abuse/dependence of illicit drugs. 
 
5.4.3 The role of panic severity 
We further tested whether - among those with FS and/or PA at baseline - higher levels on panic severity (as indicated by a 
higher number of experienced DSM-IV panic symptoms during the last severe FS/PA prior to baseline) were associated with 
an increased risk for any as well as specific incident anxiety, depressive, or substance use disorder(s) at follow-up. Higher 
levels on panic severity were related to an elevated risk for any incident anxiety disorder (crude model, OR=1.20 per panic 
symptom, 95% CI: 1.05, 1.38, p=.009; adjusted model, OR=1.21, 95% CI: 1.05, 1.40, p=.010) and incident panic disorder 
(crude model, OR=1.30, 95% CI: 1.12, 1.51, p=.001; adjusted model, OR=1.34, 95% CI: 1.15, 1.56, p<.001) at follow-up 
(Figure 5). There was no evidence for these associations to be non-monotonic (all p-values for squared terms >.050). Higher 
levels on panic severity were not associated with any other incident disorder at follow-up (all p-values >.050).  
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(a) 
 
(b) 
 
(c) 
 
(d) 
 
Figure 5: Follow-up incidences for (a) panic disorder, (b) any anxiety disorder, (c) any depressive disorder, and (d) any 
substance use disorder (in those with FS and/or PA prior to baseline) by the number of DSM-IV panic symptoms during the 
last severe FS/PA prior to baseline 
Note: FS, fearful spell; PA, panic attack; dx, disorder. 
 
5.5 Discussion 
This 10-year prospective-longitudinal analysis in a community sample of adolescents and young adults revealed that FS-only 
and PA at baseline strongly increased the risk for various incident disorders at follow-up. Among those with FS/PA at 
baseline, the risk for any incident anxiety disorder and incident panic disorder increased with higher levels on panic severity 
at baseline. 
We found that FS-only at baseline increased the risk for incident anxiety and depressive disorders, while PA at baseline 
increased the risk for incident anxiety, depressive, and substance use disorders at follow-up (unadjusted and adjusted for 
other lifetime disorders at baseline). Although in most cases, the associations with incident disorders were slightly higher for 
PA than for FS-only, differences in associations between FS-only and PA were merely significant for incident anxiety 
disorder and incident alcohol abuse/dependence. This suggests that besides PA, FS-only strongly increase the risk for 
various mental disorders, especially anxiety and depression. Our results substantially extend previous findings (Baillie & 
Rapee, 2005; Batelaan et al., 2012; Goodwin & Hamilton, 2001; Goodwin et al., 2004b; Kessler et al., 2006; Pine et al., 
1998; Reed & Wittchen, 1998; Wittchen et al., 1998c), since few previous studies examined and compared prospective-
longitudinal associations of FS-only and PA with incident psychopathology. Furthermore, our findings support the use of PA 
as symptom specifiers in DSM-5 (American Psychiatric Association, 2013; Craske et al., 2010; Narrow et al., 2013; Shear et 
al., 2007) and suggest that an additional focus on FS-only might be fruitful. The fact that FS can be reliably and time-
economically assessed using a single question (Wittchen et al., 1998a) as well as our finding for an earlier age of onset in 
cases with FS-only than in cases with full-blown PA support their value as risk markers of psychopathology.  
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Nonetheless, it has to be noted that merely FS-only predicted any incident mental disorder and agoraphobia, while merely 
PA predicted any substance use disorder, alcohol abuse/dependence, and nicotine dependence. PA more strongly predicted 
any anxiety disorder and alcohol abuse/dependence than FS-only. The lack of predictive value of PA for subsequent 
agoraphobia has already been described earlier in strictly prospective analyses of the same study (Wittchen et al., 2008). This 
finding is likely due to the fact that agoraphobic avoidance often develops relatively shortly after the initial PA (Shulman, 
Cox, Swinson, Kuch, & Reichman, 1994)) and is thus not captured by our prospective-longitudinal analysis approach. FS-
only were shown to more often begin in childhood than PA (Reed & Wittchen, 1998; Wittchen et al., 1998c; Wittchen et al., 
2008), which may partly explain why cases with FS-only but not cases with PA were at risk for subsequent agoraphobia 
during follow-up. The finding that only PA predicted any substance use disorder, alcohol abuse/dependence, and nicotine 
dependence might be the result of greater attempts to cope with panic symptoms among those with PA (Kushner, Abrams, & 
Borchardt, 2000; Zimmermann et al., 2003).  
When examining the role of panic severity, we found that - among those with FS-only and/or PA at baseline - higher levels 
on panic severity elevated the risk for any incident anxiety disorder and incident panic disorder, but no other disorder. This 
complies with our finding that associations with psychopathology were mostly similar for FS-only and PA and suggests that 
for many disorders (especially depressive and substance use disorders), the occurrence of FS-only or PA per se indicates an 
increase in risk. Thus, it may be useful to not only focus on full-blown PA but also on FS-only (with no or fewer panic 
symptoms) as risk markers and specifiers for psychopathology. 
 
5.5.1 Strengths and limitations 
To our best knowledge, this is the first study that longitudinally examined and compared associations of FS-only and PA 
with incident psychopathology. Also, few studies examined whether the risk for mental disorders increases with higher panic 
severity. However, the following limitations need to be considered: First, FS-only and PA were assessed retrospectively and 
recall might have been biased. Second, in strictly prospective-longitudinal analyses, only associations between baseline 
FS/PA and incident disorders at follow-up were considered, which means that individuals developing FS/PA and subsequent 
psychopathology prior to or after baseline were excluded/disregarded. Third, as indicator of panic severity, we only 
considered the number of experienced DSM-IV panic symptoms during the last FS/PA, although - of course - other factors 
may impact panic severity as well (Shear et al., 2001). Fourth, the study sample contained adolescents and young adults from 
a relatively wealthy area in Germany. Thus, the generalizability of findings – especially to other age groups - may be limited. 
 
5.5.2 Conclusions 
This study revealed that FS-only and PA at baseline increased the risk for various mental disorders at follow-up. For most 
disorders, the associations were only slightly higher for PA than for FS-only. Among those with FS-only and/or PA at 
baseline, higher levels on panic severity increased the risk for any incident anxiety disorder and incident panic disorder, but 
no other disorder at follow-up. Our findings suggest that besides PA, FS-only may be useful risk markers and specifiers for 
psychopathology, especially anxiety and depressive disorders. Brief psychological interventions were shown to effectively 
reduce panic symptoms (Dyckman, Rosenbaum, Hartmeyer, & Walter, 1999; Gardenswartz & Craske, 2001; Livermore, 
Sharpe, & McKenzie, 2010; Meulenbeek et al., 2010; Swinson et al., 1992) and may thus be helpful to prevent unfavorable 
long-term consequences of FS-only and PA. However, future research may replicate our findings, investigate the interplay 
with further risk/protective factors, and examine the efficacy of targeted preventive interventions in those with FS-only 
and/or PA. 
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6 STUDY II: CHARACTERISTICS OF INITIAL FEARFUL SPELLS AND THEIR ASSOCIATIONS 
WITH DSM-IV PANIC ATTACKS AND PANIC DISORDER IN ADOLESCENTS AND YOUNG 
ADULTS FROM THE COMMUNITY 
 
6.1 Abstract 
Background. Few studies examined characteristics of initial fearful spells (FS) or panic attacks (PA) and their relation to 
DSM-IV PA and panic disorder (PD). Method. A community sample of adolescents and young adults (N=3021) was 
followed up in up to four assessment waves (T0-T3) over up to 10 years. FS, PA, and PD were assessed at each wave using 
the DSM-IV-M-CIDI. Characteristics of the initial FS/PA including perceived reasons/triggers, appraisal, duration, and 
behavioral/emotional consequences of the initial FS/PA were retrospectively assessed at T1 and T2 in those reporting the 
experience of lifetime FS or PA at this wave (N=363). Multinomial logistic regressions adjusted for sex and age were used 
to reveal associations between initial FS/PA characteristics (aggregated data from T1 and T2) and the outcomes PA only 
(N=88) and PD (N=62; lifetime incidences cumulated across assessment waves) vs. no PA/PD (reference group). Results. 
Alcohol consumption, drugs/medication, and physical illness as perceived reasons for the initial FS/PA were associated with 
PA-only (OR 2.46-5.44), while feelings of depression, feelings of anxiety, and having always been anxious/nervous as 
perceived reasons for the initial FS/PA, appraising the initial FS/PA as terrible and long-term irritating/burdensome, 
subsequent feelings of depression, subsequent avoidance, and subsequent consumption of medication, alcohol, or drugs were 
associated with PD (OR 2.64-4.15). A longer duration until “feeling okay again” was associated with both PA-only 
(OR=1.29 per category) and PD (OR=1.63). Limitations. Initial FS/PA characteristics were necessarily assessed 
retrospectively by self-report only. Thus, our data may be subject to recall/evaluation biases. Aggregated data were used and 
strictly prospective-longitudinal studies are necessary that replicate our findings. Conclusions. The assessment of initial 
FS/PA characteristics might be useful to identify high-risk individuals for full panic pathology. 
 
6.2 Introduction 
DSM-IV panic attacks (PA) describe discrete episodes of intense fear or discomfort, in which at least four out of 13 panic 
symptoms develop abruptly and reach a peak within 10 minutes (American Psychiatric Association, 1994). Fearful spells 
(FS) are more broadly defined than PA and merely describe the occurrence of distressing spells of anxiety (Eaton et al., 
1994). The assessment of FS usually relies on a single question, which (if endorsed by the respondent) prompts the typical 
set of PA-questions. Thus, FS include “milder” and full-blown PA that are or are not associated with panic symptoms and/or 
crescendo in symptom onset (Reed & Wittchen, 1998; Wittchen et al., 1998c; Wittchen et al., 2008).  
FS, PA and specific panic symptoms are included in various well-established questionnaires for the assessment of mental 
health, anxiety, and depressive symptoms (Chorpita, Yim, Moffitt, Umemoto, & Francis, 2000; Chorpita, Moffitt, & Gray, 
2005; Mathyssek et al., 2013; Muris, Merckelbach, Ollendick, King, & Bogie, 2002; Muris, Dreessen, Bögels, Weckx, & 
Melick, 2004). Moreover, research suggests that FS and PA per see are useful risk markers of subsequent psychopathology 
(Asselmann, Wittchen, Lieb, Höfler, & Beesdo-Baum, 2014c; Baillie & Rapee, 2005; Batelaan et al., 2012; Goodwin & 
Hamilton, 2001; Goodwin & Hamilton, 2002a; Goodwin & Hamilton, 2002b; Goodwin et al., 2004b; Kessler et al., 2006; 
Kinley et al., 2011; Pané-Farré et al., 2013; Pine et al., 1998; Reed & Wittchen, 1998). For instance, using data of the Early 
Developmental Stages of Psychopathology Study (a prospective-longitudinal community study among adolescents and 
young adults), Goodwin et al. (2004a) found that PA at baseline (T0) predicted incident anxiety, substance use, and 
somatoform disorders at follow-up (T1 and T2). Using epidemiological data of young people from upstate New York, Pine 
et al. (1998) showed that FS in adolescence predicted anxiety and depressive disorders in adulthood. Especially FS might be 
useful for an identification of high-risk individuals for panic pathology, since FS can be reliably and time-economically 
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assessed using a single question (Wittchen et al., 1998a) and, moreover, often have an earlier onset than full-blown PA 
(Asselmann et al., 2014c; Wittchen et al., 1998c). 
Sine FS and PA are strongly related to psychopathology, a series of studies investigated risk factors for the initial PA (i.e. 
first lifetime PA in individuals with no history of panic). For instance, Mathyssek et al. (2012) found that PA onset in 
adolescence was predicted by social problems (e.g. in peer relations) as well as internalizing and externalizing problems in 
childhood. Besides, various other characteristics such as female sex, recent stressful life events, use/abuse of alcohol and 
drugs, prior depression, and temperamental/personality characteristics (e.g. anxiety sensitivity, negative affectivity, and 
neuroticism) were shown to predict the onset of PA (Ehlers, 1995; Faravelli, 1985; Faravelli & Pallanti, 1989; Hayward et 
al., 2000; Keyl & Eaton, 1990; Schmidt et al., 2006; Vonkorff, Eaton, & Keyl, 1985; Watanabe et al., 2005). Also, the initial 
PA in PD patients was found to be frequently associated with stressful life events, physical illness/injury, alcohol/drug use or 
subsequent avoidance of the location in which the initial PA had occurred (Craske, Miller, Rotunda, & Barlow, 1990; 
Shulman et al., 1994).  
Moreover, previous research examined associations between (initial) PA characteristics and different outcomes (Breier et al., 
1986; Chen et al., 2009; Goodwin & Hamilton, 2001; Goodwin & Hamilton, 2002a; Goodwin & Hamilton, 2002b; Hara et 
al., 2012; Langs et al., 2000): Using data of the National Comorbidity Survey, Goodwin et al. (2001) investigated 
associations of four subtypes of initial PA (early (≤20 years) or late (>20 years) onset PA with or without fear) with different 
panic symptoms and mental disorders (excluding PD) and found that associations with symptoms (e.g. dyspnea, choking 
sensation, nausea, derealization, cognitive symptoms) and disorders (specific affective, anxiety, substance use, and psychotic 
disorders) considerably differed between these groups. Further research revealed that specific characteristics of the initial PA 
(location, somatic symptoms, inaccurate cognitive appraisal, and non-spontaneous initial PA) in PD patients were associated 
with agoraphobia, earlier onset and/or longer duration of disorder (Breier et al., 1986; Hara et al., 2012).  
However, previous research in this area mostly examined associations between PA characteristics and psychopathological 
symptoms and disorders, while fewer studies investigated whether characteristics of initial FS or PA are related to severe 
panic pathology, including DSM-IV full-blown PA and PD. Doing so would help to early identify high-risk groups for panic 
pathology and further support the development of early, targeted preventive interventions. Thus, using data from a 
prospective-longitudinal community study of adolescents and young adults, this study aims to examine associations of initial 
FS/PA characteristics (including perceived reasons/triggers, cognitive appraisal, duration, perceived behavioral/emotional 
consequences) with the experience of full-blown PA-only (i.e. PA but not PD, meeting DSM-IV criteria for PA during the 
same (initial) or a subsequent spell) and the development of PD (lifetime incidences cumulated across assessment waves).  
 
6.3 Materials and methods 
6.3.1 Sample 
Data come from the Early Developmental Stages of Psychopathology Study (EDSP), a 10-year prospective-longitudinal 
study, which assessed mental disorders and associated risk/protective factors in a representative sample of adolescents and 
young adults. The study included 1 baseline (T0, 1995, N=3021, response rate 70.8%) and three follow-up investigations 
(T1, 1996/97, only younger cohort, N=1228, response rate 88.0%; T2, 1998/99, N=2548, response rate 84.3%; T3, 2003, 
N=2210, response rate 73.2%). The sample was randomly drawn from the population registry of the Munich area. 
Participants were aged 14-24 years at baseline and 21-34 years at last follow-up. At T1, only the younger EDSP cohort (aged 
14-17 at baseline) was examined. To emphasize early stages of psychopathology, 14-15 year-olds were sampled at twice the 
probability of individuals aged 16-21 years, and 22-24 year-olds were sampled at half this probability. The EDSP has been 
approved by the Ethics Committee of the Medical Faculty of the Technische Universität Dresden (No: EK-13811). All 
participants 18 years or older provided written informed consent; for respondents younger than 18 years, parental consent 
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was provided. Detailed descriptions of the EDSP along with information on methods, design, and response rates have been 
previously presented (Lieb et al., 2000; Wittchen et al., 1998b). The present analyses refer to participants, who reported 
lifetime FS or PA at T1 and/or T2 and provided information on initial FS/PA characteristics at the same assessment wave 
(N=363). Sample characteristics are presented in Table 6.  
 
6.3.2 Diagnostic assessment 
The Computer-Assisted Personal Interview (CAPI) version of the Munich Composite International Diagnostic Interview 
(DIA-X/M-CIDI) (Wittchen & Pfister, 1997) was used at each wave to assess FS, PA, PD, and other mental disorders along 
with information on onset, duration, and clinical/psychosocial severity. The M-CIDI is an updated version of the World 
Health Organization’s CIDI version 1.2 (1990) with additional questions to cover DSM-IV and ICD-10 criteria. The lifetime 
version was used at baseline, the interval version at each follow-up. (However, each interval version included an additional 
PD section stem question for the assessment of lifetime FS). Detailed descriptions of psychometric properties of the M-CIDI 
have been previously presented (Reed et al., 1998; Wittchen et al., 1998a).  
Consistent with previous studies (Eaton et al., 1994; Reed & Wittchen, 1998; Wittchen et al., 1998c; Wittchen et al., 2008), 
FS are defined as discrete episode of intense fear or discomfort and refer to individuals affirming the M-CIDI PD section 
stem question (“Have you ever had an attack when all of a sudden you felt frightened, anxious or very uneasy?”). PA 
additionally require four out of 13 symptoms as well as a crescendo in symptom onset, while the diagnosis of PD requires 
recurrent PA followed by persistent concern about additional PA, worry about implications and consequences of the PA, or a 
significant change in behavior.  
 
6.3.3 Assessment of initial FS/PA characteristics 
Retrospectively reported characteristics of the initial FS or the initial PA (in cases, in which the initial FS met criteria for 
DSM-IV PA) were assessed at T1 (only younger cohort) and T2 (younger and older cohort) in participants reporting the 
experience of lifetime FS/PA at the same assessment wave. Initial FS/PA characteristics referred to the initial FS/PA (i.e. 
first spell/attack the individual had ever experienced) and were captured using a list with 22 statements/questions (response 
format yes vs. no). Initial FS/PA characteristics included perceived reasons/triggers, cognitive appraisal, duration, and 
behavioral/emotional consequences of the initial FS/PA: Reasons/triggers: For my first FS/PA was responsible/triggering 
that I (1) recently experienced something very frightening, (2) thought of something very frightening, etc. (see Table 7). 
Cognitive appraisal: My first FS/PA (1) was terrible, (2) only irritated/burdened me for a short time, (3) did not upset me. 
Duration: How long did it take until you felt completely okay again? (1) Minutes, (2) Hours, (3) Weeks, (4) It is still not 
okay. Perceived behavioral/emotional consequences: Have you been depressed or down because of your FS/PA? Have 
you avoided any situations or places because of your FS/PA? Have you subsequently taken any medication, alcohol, or 
drugs? 
Data from both waves (T1, only younger cohort, and T2, younger and older cohort) were aggregated for the current study. In 
participants of the younger cohort with lifetime FS/PA and information on initial FS/PA characteristics at both waves 
(N=19), the earlier data (T1) were used.  
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Table 6: Sample Characteristics of the Total Sample1, Males, and Females (N=363) 
Note: FS, fearful spell; PA, DSM-IV panic attack; PD, DSM-IV panic disorder; SD, standard deviation; unweighted number 
of participants (weighted percentages, means, and standard deviations); 1 includes participants of the EDSP, who reported 
lifetime FS/PA at T1 or T2 and provided data on initial FS/PA characteristics at the same assessment wave. 
  
6.3.4 Statistical analyses 
The current analyses are based on participants of the EDSP, who reported the experience of lifetime FS or PA at T1 and/or 
T2 and provided information on retrospectively reported characteristics of the initial FS/PA at the same assessment wave 
(N=363). Retrospectively reported characteristics of initial FS/PA (aggregated data from T1 and T2) were used as predictors, 
while PA-only (i.e. meeting DSM-IV criteria for PA during the same (initial) or a subsequent spell) and PD (lifetime 
incidences cumulated across assessment waves; mutually exclusive outcome groups, i.e. PA-only includes cases with PA but 
no PD) were used as outcomes. All analyses were adjusted for sex and age at last assessment. 
At T1 (only younger cohort), 155 participants (12.5%) reported any lifetime FS/PA, of whom 153 (98.5%) provided 
information on initial FS/PA characteristics. At T2, 235 participants (10.2%) reported any lifetime FS/PA, of whom 229 
(97.3%) provided information on initial FS/PA characteristics. Cumulated across T1 and T2, data on initial FS/PA 
characteristics were available for 363 participants. (Whenever information on initial FS/PA characteristics was provided at 
T1 and T2 (N=19), the earlier T1-data were used.) Due to missings, sample sizes for individual items vary between N=333 
and N=361. The software-package Stata (version 12.1) (StataCorp., 2011) was used for all analyses. Data (percentages, 
means, standard deviations, odds ratios) are weighted to match the original distribution of the sampling frame; frequencies 
are unweighted.  
First, separate multinomial logistic regressions were used to reveal crude associations of initial FS/PA characteristics with 
PA-only and PD (reference group: No PA/PD; lifetime incidences cumulated across assessment waves).  
Second, within each initial FS/PA characteristics category with more than one predictor (reasons/triggers, cognitive 
appraisal, and perceived behavioral/emotional consequences), all initial FS/PA characteristics being significantly associated 
with PA-only were used as multiple predictors for PA-only. Likewise, all initial FS/PA characteristics being significantly 
associated with PD were used as multiple predictors for PD.  
  Sample 
Sample characteristics Total (N=363)  Male (N=143)  Female (N=220) 
Age at assessment of initial FS/PA characteristics,  
   M (SD) 22.04 (4.02)  21.96 (3.79)  22.10 (4.16) 
Age at first FS/PA,  
   M (SD) 15.55 (5.63)  15.93 (5.50)  15.31 (5.70) 
Time interval between first FS/PA and age at the 
   assessment of initial FS/PA characteristics, M (SD) 5.35 (4.62)  4.64 (4.09)  5.80 (4.88) 
Education at assessment of CIFS   
8th Grade 43 (12.4)  20 (16.7)  23 (9.5) 
10th Grade 82 (17.8)  24 (17.8)  58 (29.2) 
High School 223 (62.7)  92 (62.7)  131 (58.1) 
Other 15 (2.8)  7 (2.8)  8 (3.2) 
Frequencies of lifetime PA-only and PD, N (%)   
   PA-only 88 (25.53)  38 (27.1)  50 (24.2) 
   PD 62 (17.8)  12 (10.5)  50 (22.5) 
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Third, in order to test whether associations between retrospectively reported initial FS/PA characteristics and PA-only vs. 
PD were influenced by (a) age at the initial FS/PA or (b) age at the assessment of initial FS/PA characteristics, we examined 
whether each initial FS/PA characteristic interacted with (a) age at the initial FS/PA or (b) age at the assessment of initial 
FS/PA characteristics on predicting PA-only and PD (binary outcome, no PA/PD vs. PA-only/PD). These interactive effects 
were tested using logistic regressions with interaction terms.  
 
6.4 Results 
At T1 (when only the younger cohort was examined), 155 participants (12.5%) reported any lifetime FS/PA, of whom 153 
(98.5%) provided information on retrospective initial FS/PA characteristics. At T2 (when both younger and older cohort 
were examined), 235 participants (10.2%) reported any lifetime FS/PA, of whom 229 (97.3%) provided information on 
retrospective initial FS/PA characteristics. Cumulated across T1 and T2, 371 participants (13.1%) reported any lifetime 
FS/PA, of whom 363 (97.6%) provided information on retrospective initial FS/PA characteristics (19 participants (15.5%) 
reported any lifetime FS/PA and provided information on retrospective initial FS/PA characteristics at T1 and T2; in these 
cases, the earlier data were used). For more detailed information on sample characteristics see Table 6.  
 
6.4.1 Frequencies for different initial FS/PA characteristics  
As shown in Table 7, the most frequent perceived reasons/triggers reported for the initial FS/PA were a frightening thought 
(48.0%), desperation (37.8%), or an overwhelming situation (40.3%). 41.0% appraised the initial FS/PA as terrible, 32.1% as 
longer-term irritating/burdensome, and 19.8% as upsetting. More than one third indicated it had endured days (16.7%) or 
weeks (12.0%) after the initial FS/PA until he/she felt okay again or indicated to still not feel okay (8.2%). As a consequence 
of the initial FS/PA, 43.6% reported to have felt depressed, 28.9% avoided specific situations/places, and 12.2% consumed 
medication, alcohol, or drugs.  
 
6.4.2 Associations of initial FS/PA characteristics with PA and PD 
Table 7 provides frequencies and percentages for initial FS/PA characteristics by no PA/PD, PA-only, and PD. Table 8 
shows the respective associations adjusted for sex and age.  
Reasons/triggers. Alcohol consumption (OR=5.44), drugs/medication (OR=2.93), and physical illness (OR=2.46) as 
perceived reasons for the initial FS/PA were associated with PA-only (i.e. meeting DSM-IV criteria for PA during the same 
(initial) or a subsequent spell), whereas feelings of depression (OR=4.06), feelings of anxiety (OR=3.00), and having always 
been anxious and nervous (OR=2.64) as perceived reasons for the initial FS/PA were associated with PD. However, in a 
multiple logistic regression with alcohol consumption, drugs/medication, and physical illness as predictors and PA-only as 
outcome (reference group: No PA/PD), only the association between drugs/medication as initial FS/PA reason and PA-only 
remained significant (OR=3.22; 95% CI: 1.09; 9.56; p=.035). In a multiple logistic regression with feelings of depression, 
feelings of anxiety, and having always been anxious and nervous as predictors and PD as outcome (reference group: No 
PA/PD), only the association between feelings of depression as perceived reason for the initial FS/PA and PD as outcome 
remained significant (OR=3.35; 95% CI: 1.51; 7.46; p=.003). Cognitive appraisal. Cognitive appraisal was not related to 
PA-only, while appraising the initial FS/PA as terrible (OR=3.74) and long-term irritating/burdensome (OR=3.24) was 
related to PD. In a multiple logistic regression with appraising the initial FS/PA as terrible and appraising the initial FS/PA 
as long-term irritating/burdensome as predictors and PD as outcome (reference group: No PA/PD), only appraising the initial 
FS/PA as long-term irritation/burdensome remained significantly associated with PD (OR=2.54; 95% CI: 1.09; 5.93; 
p=.031). Duration. A longer duration until “feeling okay again” was associated with both PA-only (OR=1.29 per category) 
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and PD (OR=1.63). Perceived behavioral/emotional consequences. None of the respective consequences were related to 
PA-only, while feelings of depression (OR=3.35), avoidance of situations/places (OR=4.15), and consumption of 
medication, alcohol, or drugs (OR=3.40) as consequences of the initial FS/PA were related to PD. In a multiple logistic 
regression with feelings of depression, avoidance of situations/places, and consumption of medication, alcohol, or drugs as 
predictors, only feelings of depression (OR=3.05; 95% CI: 1.43; 6.52; p=.004) and avoidance of situations/places (OR=3.24; 
95% CI: 1.46; 7.17; p=.004) as consequences of the initial FS/PA remained significantly related to PD. There was no 
evidence for the respective initial FS/PA characteristics to interact with (a) age at the initial FS/PA or (b) age at the initial 
FS/PA characteristics assessment on predicting PA-only or PD (all p-values >.05).  
 
Table 7: Numbers and Percentages for Initial FS/PA Characteristics by the Total Sample as well as by (1) no PA/PD, (2) 
PA-only, and (3) PD (N=363) 
 
Initial FS/PA characteristics 
Total 
(N=363) 
 No PA/PD 
(N=213) 
 PA-only 
(N=88) 
 PD 
(N=62) 
Reasons/triggers        
Frightening experience 96 (26.9)  59 (30.5)  24 (23.2)  13 (20.6) 
Frightening thought  163 (48.0)  94 (47.1)  37 (45.9)  32 (53.8) 
Terrible experience 86 (23.5)  52 (23.8)  22 (24.5)  12 (20.9) 
Burdensome situation of life 102 (31.0)  52 (27.8)  24 (30.4)  26 (42.4) 
Overwhelming situation 121 (40.3)  63 (37.6)  32 (41.9)  26 (46.5) 
Alcohol consumption 17 (4.2)  5 (2.4)  10 (10.1)  2 (1.2) 
Drugs/medication 33 (9.4)  13 (7.0)  16 (17.4)  4 (5.6) 
Sleeping problems/sleep deficit 57 (17.5)  29 (14.2)  13 (19.3)  15 (25.9) 
Desperation 137 (37.8)  70 (32.6)  41 (44.5)  26 (44.9) 
Feelings of depression 88 (25.3)  39 (18.2)  22 (27.4)  27 (45.7) 
Feelings of anxiety 105 (33.8)  46 (25.8)  30 (37.5)  29 (54.4) 
Always been anxious/nervous 48 (13.6)  23 (12.0)  9 (8.3)  16 (26.9) 
Physical illness 39 (10.6)  19 (7.7)  13 (16.7)  7 (10.7) 
Smoking 14 (4.6)  4 (2.0)  6 (7.9)  4 (7.8) 
Coffee 15 (5.8)  5 (3.6)  5 (8.7)  5 (8.6) 
Cognitive appraisal         
   The initial FS/PA was terrible 122 (41.0)  53 (31.6)  30 (43.8)  39 (66.0) 
The initial FS/PA did irritate/ burden me 
for a long time 
96 (32.1)  49 (27.0)  19 (28.3)  28 (56.1) 
The initial FS/PA did upset me 67 (19.8)  38 (18.2)  19 (22.9)  10 (20.5) 
Duration (until completely ok again)        
Minutes 145 (37.7)  102 (46.6)  27 (28.4)  16 (21.6) 
Hours 90 (25.5)  51 (29.9)  25 (29.9)  14 (25.4) 
Days 53 (16.7)  31 (18.0)  14 (15.1)  8 (14.6) 
Weeks 36 (12.0)  13 (5.9)  17 (26.0)  6 (12.1) 
   It is still not okay 23 (8.2)  8 (5.9)  1 (0.7)  14 (26.2) 
Perceived consequences         
   Feelings of depression 145 (43.6)  73 (37.7)  33 (38.0)  39 (70.4) 
Avoidance of situations/places 101 (28.9)  49 (24.3)  20 (19.6)  32 (57.3) 
   Consumption of medication/alcohol/drugs 34 (12.2)  12 (7.6)  10 (16.3)  12 (21.2) 
Note: FS, fearful spell; PA, DSM-IV panic attack; PD, DSM-IV panic disorder; unweighted number of participants 
(weighted percentages). 
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Table 8: Associations of Initial FS/PA Characteristics with (1) PA-only and (2) PD (N=363) 
 PA-only (N=88)  PD (N=62) 
Initial FS/PA characteristics OR [95% CI] p  OR [95% CI] p 
Reasons/triggers      
Frightening experience 0.68 [0.36; 1.31] .251  0.53 [0.22; 1.25] .145 
Frightening thought  0.94 [0.52; 1.68] .830  1.24 [0.62; 2.48] .549 
Terrible experience 1.06 [0.55; 2.02] .864  0.87 [0.38; 1.98] .733 
Burdensome situation of life  1.13 [0.59; 2.13] .716  1.90 [0.95; 3.79] .069 
Overwhelming situation 1.14 [0.62; 2.09] .672  1.28 [0.61; 2.66] .510 
Alcohol consumption 5.44 [1.65; 17.88] .005  0.84 [0.14; 5.17] .848 
Drugs/medication 2.93 [1.16; 7.35] .022*1  0.97 [0.26; 3.58] .959 
Sleeping problems/sleep deficit 1.43 [0.64; 3.20] .387  2.07 [0.92; 4.67] .079 
Desperation 1.68 [0.94; 3.03] .082  1.77 [0.88; 3.57] .108 
Feelings of depression 1.71 [0.87; 3.36] .122  4.06 [1.98; 8.32] <.001*2 
Feelings of anxiety 1.67 [0.87; 3.20] .119  3.00 [1.45; 6.20] .003 
Always been anxious/nervous 0.67 [0.28; 1.62] .373  2.64 [1.10; 6.32] .030 
Physical illness 2.46 [1.07; 5.63] .034  1.42 [0.52; 3.90] .493 
Smoking 4.00 [0.92; 17.29] .064  3.55 [0.83; 15.26] .088 
Coffee 2.39 [0.57; 10.01] .232  2.16 [0.55; 8.47] .270 
Cognitive appraisal       
   The initial FS/PA was terrible 1.65 [0.87; 3.13] .125  3.74 [1.79; 7.83] .001 
   The initial FS/PA did irritate/burden me 
for a long time 
1.06 [0.54; 2.07] .868  3.24 [1.54; 6.81] .002*3 
   The initial FS/PA did upset me 1.32 [0.65; 2.71] .440  1.06 [0.42; 2.71] .898 
Duration (until completely ok again) 1.29 [1.03; 1.63] .030  1.63 [1.22; 2.17] .001 
Perceived consequences       
   Feelings of depression 0.97 [0.54; 1.75] .922  3.35 [1.68; 6.68] .001*4 
   Avoidance of situations/places 0.75 [0.38; 1.50] .418  4.15 [2.02; 8.52] <.001*4 
   Consumption of medication/alcohol/drugs 2.34 [0.88; 6.17] .087  3.40 [1.23; 9.38] .018 
Note: FS, fearful spell; PA, DSM-IV panic attack; PD, DSM-IV panic disorder; OR, odds ratio; CI, confidence interval; 
multinomial logistic regressions with (1) no PA/PD, (2) PA-only, and (3) PD as outcome group, adjusted for sex and age; 
reference group: No PA/PD; 1 significant association in a multiple logistic regression with alcohol consumption, 
drugs/medication, and physical illness as predictors and PA-only as outcome (reference group: No PA/PD); 2 significant 
association in a multiple logistic regression with feelings of depression, feelings of anxiety, and having always been anxious 
and nervous as predictors and PD as outcome (reference group: No PA/PD); 3 significant association in a multiple logistic 
regression with appraising the initial FS/PA as terrible and appraising the initial FS/PA as long-term irritating/burdensome as 
predictors and PD as outcome (reference group: No PA/PD); 4 significant association in a multiple logistic regression with 
feelings of depression, avoidance of situations/places, and consumption of medication, alcohol, or drugs as predictors and 
PD as outcome (reference group: No PA/PD). 
 
6.5 Discussion 
Using data of a prospective-longitudinal study in adolescents and young adults of the community, this study revealed the 
following core findings regarding retrospectively reported characteristics of initial FS/PA: (1) Most participants named 
stressful life events and conditions as well as specific emotions and cognitions as initial FS/PA reason/trigger and indicated 
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subsequent impairment. (2) Alcohol consumption, drugs/medication, and physical illness as perceived reasons for the initial 
FS/PA were associated with PA-only but not PD. (3) Feelings of anxiety and depression as perceived reasons and 
consequences of the initial FS/PA, negative appraisal, as well as avoidance and substance use as perceived consequences 
were associated with PD but not PA-only. (4) A longer duration until “feeling okay again” was associated with both PA-only 
and PD. 
 
6.5.1 Frequencies of different initial FS/PA characteristics  
Most individuals named stressful life events and conditions (overwhelming or burdensome situation, frightening or terrible 
experience) and specific emotions and cognitions (frightening thought, desperation, feelings of anxiety or depression) as 
initial FS/PA reason/trigger. Fewer named physical conditions or substance use as initial FS/PA reason/trigger. Many 
appraised the initial FS/PA as upsetting, terrible, or long-term irritating and burdensome, or indicated a relatively long 
duration until completely “feeling okay again”. Also, many individuals subsequently felt depressed, avoided situations and 
places, or consumed medication, alcohol, or drugs.  
These findings broadly comply with Mathyssek et al. (2012), who found that PA onset in adolescence was predicted by 
social problems as well as internalizing and externalizing problems in childhood. Furthermore, these results correspond to 
evidence for (a) stressful life events and conditions as well as specific temperamental and personality characteristics (e.g. 
anxiety sensitivity, negative affectivity, neuroticism) to predict the initial PA (Ehlers, 1995; Hayward et al., 2000; Keyl & 
Eaton, 1990; Schmidt et al., 2006; Watanabe et al., 2005), (b) PA/PD to cause substantial impairment to the individual 
(Carrera et al., 2006; Craske et al., 2010; Eaton et al., 2008; Goodwin et al., 2005a; Kessler et al., 2006; Reed & Wittchen, 
1998; Rubin et al., 2000a; Wittchen et al., 1998c; Wittchen et al., 2008), and (c) PA/PD to be associated with 
avoidance/agoraphobia (Baillie & Rapee, 2005; Bienvenu et al., 2006; Goodwin & Hamilton, 2001; Goodwin et al., 2004b; 
Reed & Wittchen, 1998; Wittchen et al., 2008).  
 
6.5.2 The role of substance use and physical illness 
Investigating associations of initial FS/PA characteristics with PA-only and PD revealed that alcohol consumption, 
drugs/medication, and physical illness as perceived reasons for the initial FS/PA were associated with PA-only but not PD. 
In multiple logistic regressions, only drugs/medication as initial FS/PA reason remained significantly related to PA-only. 
Previous studies found substance use to amplify panic symptoms in vulnerable individuals (Bruce, Scott, Shine, & Lader, 
1992; Charney, Heninger, & Jatlow, 1985; Isensee, Wittchen, Stein, Hofler, & Lieb, 2003; Katerndahl & Realini, 1999; 
Tancer, Stein, & Uhde, 1994; Thomas, 1996), which implies that consumption of alcohol and especially drugs/medication 
prior to the initial FS/PA might have facilitated severe physical panic symptoms and thus increased the risk to meet full 
criteria for DSM-IV PA. However, individuals attributing their initial FS/PA to a physical cause might have been less likely 
to experience their initial FS/PA as unexpected, uncontrollable, and threatening and thus not been on increased risk for PD.  
Altogether, these results match with previous findings for substance use, illness and injury to frequently precede the initial 
PA in PD patients (Craske et al., 1990). However, this previous study examined how frequently specific initial PA 
characteristics were reported by PD patients, while our study investigated whether specific initial FS/PA characteristics were 
associated with PA-only vs. PD. Also, we did not find that alcohol consumption, drugs/medication, and physical illness as 
perceived initial FS/PA reasons/triggers were related to PD, which dissents from this previous evidence for substance use 
and illness to frequently precede the initial PA in PD patients (Craske et al., 1990). 
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6.5.3 The role of feelings of anxiety and depression 
We further found that feelings of depression, feelings of anxiety, and having always been anxious/nervous as perceived 
reasons for the initial FS/PA as well as feelings of depression as perceived consequence were associated with PD but not 
PA-only. In multiple logistic regressions, only feelings of depression as initial FS/PA reason and feelings of depression as 
perceived consequence remained significantly related to PD. These findings might be due to the possibility that especially 
individuals with feelings of anxiety and particularly depression worried about additional attacks and negative consequences 
and, consistently, were on elevated risk for full PD.  
In general, these results comply with expectancy models of fear, anxiety, and panic (Reiss, 1991; Taylor & Fedoroff, 1999) 
as well as with evidence for specific temperamental and personality traits (e.g. anxiety sensitivity, negative affectivity, 
neuroticism, and behavioral inhibition) to predispose for PA and/or PD (Beesdo et al., 2010; Hayward et al., 2000; Schmidt, 
Lerew, & Jackson, 1997; Schmidt, Lerew, & Jackson, 1999; Schmidt et al., 2006; Watanabe et al., 2005). However, our 
results only partially match with Mathyssek et al. (2012), who found that anxiety and depressive symptoms in childhood 
were (relatively) unrelated to onset of PA (including PA-only and PD) in adolescence. Differences in findings might be due 
to the fact that Mathyssek et al. (2012) examined associations between childhood problems and PA/PD onset, while our 
study investigated associations between initial FS/PA characteristics and PA-only vs. PD as mutually exclusive groups (we 
found that feelings of anxiety and depression were related to PD, not PA-only). Nonetheless, it has to be noted that our study 
merely referred to subjectively perceived feelings of anxiety and depression in relation to the initial FS/PA, which, of course, 
are not equitable to anxiety and depressive symptoms and disorders.  
 
6.5.4 The role of negative appraisal, subsequent avoidance, and subsequent substance use 
Furthermore, we found that appraising the initial FS/PA as terrible, appraising the initial FS/PA as long-term 
irritation/burdensome, subsequent avoidance of situations/places and subsequent consumption of medication, alcohol, or 
drugs were associated with PD but not PA-only. In multiple logistic regressions, only appraising the initial FS/PA as long-
term irritating/burdensome and subsequent avoidance of situations/places remained significantly associated with PD. 
Consumption of medication, alcohol, or drugs and avoidance of situations and places as consequences of the initial FS/PA 
might constitute early, unfavorable coping attempts, which, however, might promote a further symptom progression of panic 
pathology.  
Our findings correspond to previous evidence for avoidance to frequently occur after initial PA in PD patients (Shulman et 
al., 1994) and avoidance and negative cognitions to be more frequent and severe in panickers with PD than in panickers 
without PD (Reed & Wittchen, 1998).  
 
6.5.5 The role of a longer duration until “feeling okay again” 
Moreover, a longer duration until “feeling okay again” after the initial FS/PA was associated with PA-only and PD. A longer 
duration might indicate a higher severity/intensity of the initial FS/PA, which again might predict an exacerbation of panic 
pathology.  
 
6.5.6 Strengths and limitations 
As one of the first studies, we examined initial FS/PA characteristics and their associations with PA-only and PD in a 
relatively large community sample of adolescents and young adults. Nonetheless, our study is not without limitations:  
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 (1) Initial FS/PA characteristics were assessed at T1 and T2 but not at T0 and T3, which means that our sample was 
restricted to those reporting the experience of lifetime FS or PA at T1 or T2. (2) Initial FS/PA characteristics were 
necessarily assessed retrospectively by self-report only and thus, our data might be subject to recall and evaluation biases. 
Especially individuals developing more severe FS, PA, or PD after their initial FS/PA might have falsely recalled initial 
FS/PA characteristics that in fact firstly occurred during a later FS/PA. (3) To ensure an adequate sample size, we referred to 
aggregated lifetime incidences of PA and PD, which impedes inferences on the temporal relationship between initial FS/PA 
characteristics and PA/PD development. (4) In those cases, in which the initial FS/PA met DSM-IV criteria for PA but no 
further PA occurred, initial FS/PA characteristics associated with PA-only should be interpreted as correlates (rather than 
predictors) of the initial PA, which, however, might have contributed to its severity. (5) Initial FS/PA characteristics were 
constrained to perceived reasons/triggers, cognitive appraisal, duration, and behavioral/emotional consequences of the initial 
FS. Of course, other initial FS/PA characteristics (e.g. specific physical symptoms) might be associated with PA and PD as 
well.  
 
6.5.7 Conclusions 
Our study suggests that specific initial FS/PA characteristics are related to PA-only and PD and thus useful to identify high-
risk groups for panic pathology. However, aggregated data were used for the present analyses and strictly prospective-
longitudinal studies are needed that replicate our findings. Also, future research might examine interactive effects with 
further risk/protective factors to identify putative target points for preventive interventions.  
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7 STUDY III: RISK FACTORS FOR FEARFUL SPELLS AND PANIC: A 10-YEAR PROSPECTIVE-
LONGITUDINAL STUDY AMONG ADOLESCENTS AND YOUNG ADULTS 
 
7.1 Abstract 
This study examines risk factors for fearful spells (FS-only, spells of anxiety not meeting full criteria for DSM-IV panic 
attacks) and panic as well as subsequent mental disorders in those with panic pathology. A representative community sample 
of adolescents and young adults (N=3021, aged 14-24 at baseline) was prospectively followed up over 10 years. Mental 
disorders and putative risk factors were assessed using the DSM-IV/M-CIDI and its embedded assessment modules and 
questionnaires. In Cox regressions (stratified by sex and age), female sex, parental anxiety and depression, behavioral 
inhibition, harm avoidance, lower coping efficacy, and parental rejection predicted the onset of FS-only, panic attacks, and 
panic disorder (Hazard Ratios 1.2-3.0). Associations with other risk factors were partially different and tended to be more 
pronounced for panic attacks and panic disorder than for FS-only. Moreover, partially distinct risk constellations predicted 
the onset of subsequent anxiety/depressive and substance use disorders in those with panic.  
 
7.2 Introduction 
DSM-IV panic attacks (PA) are defined as discrete episodes of intense fear or discomfort, in which four or more out of 13 
panic symptoms develop abruptly and reach a peak within 10 minutes (crescendo) (American Psychiatric Association, 1994). 
The diagnosis of DSM-IV panic disorder (PD) requires recurrent unexpected PA followed by persistent concern about 
additional PA, worry about implications or consequences of the PA, and/or significant change in behavior related to the PA. 
In contrast, fearful spells (FS) are conceptualized more broadly and simply describe the occurrence of distressing spells of 
anxiety with or without panic symptoms and/or crescendo in symptom onset (Eaton et al., 1994). FS are usually assessed 
using a single question and apply to individuals who affirm having had an attack when all of a sudden they felt frightened, 
anxious, or very uneasy.  
There is consistent evidence from cross-sectional and longitudinal epidemiological studies that PA strongly increase the risk 
for various forms of subsequent psychopathology (Baillie & Rapee, 2005; Batelaan et al., 2012; Goodwin et al., 2004b; 
Goodwin & Gotlib, 2004; Reed & Wittchen, 1998) and research suggests that FS-only (with less than four panic symptoms 
and/or lacking crescendo in symptom onset) similarly elevate the risk for incident mental disorders (Asselmann et al., 
2014c). However, although both FS-only and PA predict full-threshold psychopathology, little is known regarding whether 
FS-only and PA share common etiologies and constitute similar, albeit differently severe forms of panic. Thus, it is required 
to investigate whether comparable risk factors exist for FS-only, PA, and PD and whether their strengths in associations with 
panic pathology vary by panic severity.  
Furthermore, the fact that individuals with FS-only and PA are at considerably increased risk for incident psychopathology 
suggests that targeted early interventions in those with panic might be useful to prevent a progression to more severe panic 
pathology and other mental disorders. However, individuals with panic pathology may develop several types of subsequent 
psychopathology, which impedes a selection of outcome-specific prevention modules. It is therefore essential to examine 
whether distinct risk constellations in subjects with panic predict the onset of different diagnoses or diagnostic classes, such 
as “internalizing” (anxiety/depressive) vs. “externalizing” (substance use) disorders that were consistently found in factor 
analytic models of psychopathology (Beesdo-Baum et al., 2009; Krueger, 1999; Slade & Watson, 2006; Vollebergh et al., 
2001). Doing so would be helpful to identify individuals with panic pathology at particular risk for specific unfavorable 
mental health outcomes, who may profit from outcome-related, targeted preventive interventions in addition to panic-
specific treatment.  
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Several risk factors for panic pathology (especially PA and PD) have been established: For example, female sex (Goodwin et 
al., 2005a; Kessler et al., 2006) as well as a family history of panic, other anxiety, and depressive disorders (Biederman et 
al., 2001; Hirshfeld-Becker et al., 2012; Knappe et al., 2012b; Lieb, Isensee, Hofler, Pfister, & Wittchen, 2002a; Nocon et 
al., 2008) increased the risk for the occurrence of PA and the development of PD. Specific temperamental/personality traits 
such as behavioral inhibition and harm avoidance (Beesdo et al., 2010; Biederman, Rosenbaum, & Kagan, 1993; Brown, 
Svrakic, Przybeck, & Cloninger, 1992; Essex, Klein, Slattery, Goldsmith, & Kalin, 2010; Starcevic, Uhlenhuth, Fallon, & 
Pathak, 1996), dysfunctional coping skills, low self-/coping efficacy, and low self-esteem (Bos, Huijding, Muris, Vogel, & 
Biesheuvel, 2010; Legerstee, Garnefski, Verhulst, & Utens, 2011; Muris, 2002), as well as adverse parental rearing styles 
(primarily overprotection, but also rejection and low emotional warmth) (Faravelli et al., 1991; Someya et al., 2000; Wiborg 
& Dahl, 1997) were associated with anxiety symptoms/disorders in general and panic pathology in particular. Inconsistent 
evidence exists regarding family dysfunction as risk factor for anxiety disorders (Ballash, Pemble, Usui, Buckley, & 
Woodruff-Borden, 2006; Beesdo et al., 2010; Millikan, Wamboldt, & Bihun, 2002). Moreover, there is evidence that early 
adverse/traumatic experiences (Bandelow et al., 2004; Goodwin et al., 2005b; Horesh et al., 1997; Molnar et al., 2001), and 
problems/disorders in childhood (especially separation anxiety) (Klein, 1964; Lewinsohn, Holm-Denoma, Small, Seeley, & 
Joiner Jr, 2008; Mathyssek et al., 2012; Bittner et al., 2007; Bruckl et al., 2007; Roberson‐Nay et al., 2012; Kossowsky et al., 
2013) elevate the risk for later PA and PD.  
In addition, partially different risk factors were obtained for anxiety/depressive and substance use disorders: Females and 
those with higher behavioral inhibition, harm avoidance, or reward dependence were at increased risk for anxiety and 
depressive disorders (Battaglia, Przybeck, Bellodi, & Cloninger, 1996; Beesdo et al., 2010; Biederman et al., 1993; Essex et 
al., 2010; Jacobi et al., 2004; Kessler et al., 2005b; Rosenbaum et al., 1993a; Rosenbaum, Biederman, & Kagan, 1993b; 
Wittchen et al., 2011), while males and those with higher novelty seeking were at elevated risk for substance use disorders 
(Battaglia et al., 1996; Howard, Kivlahan, & Walker, 1997; Jacobi et al., 2004; Kessler et al., 2005b; Wills, Vaccaro, & 
McNamara, 1994; Wittchen et al., 2011). Moderate specific associations were found between parental and offspring 
anxiety/depressive vs. substance use disorders (Clark, Cornelius, Wood, & Vanyukov, 2004; Dean et al., 2010; Lieb et al., 
2002a; Merikangas, Stevens et al., 1998b; Merikangas, Dierker, & Szatmari, 1998c) as well as between childhood 
internalizing problems/disorders and later anxiety/depressive disorders on one hand and childhood externalizing 
problems/disorders and later substance use disorders on the other hand (Bittner et al., 2007; Bruckl et al., 2007; Copeland et 
al., 2013; Elkins, McGue, & Iacono, 2007; Hofstra, Van Der Ende, & Verhulst, 2002; King, Iacono, & McGue, 2004; 
Mathyssek et al., 2012; Swendsen et al., 2010). 
Dysfunctional coping styles and low self-/coping efficacy were associated with several types of psychopathology, including 
anxiety, depressive, and substance use symptoms/disorders (Ehrenberg, Cox, & Koopman, 1991; Legerstee et al., 2011; 
Leigh & Stacy, 2004; Muris, 2002). Low self-esteem was consistently shown being related to anxiety and depressive 
symptoms/disorders (Bos et al., 2010; Orth, Robins, & Roberts, 2008), while findings on its association with substance 
abuse/dependence were inconclusive (Baumeister, Smart, & Boden, 1996; Kokkevi, Richardson, Florescu, Kuzman, & 
Stergar, 2007). Unfavorable parental rearing styles such as overprotection, rejection, and low emotional warmth are 
established especially as risk factors for anxiety and depressive disorders (Beesdo et al., 2010; Knappe, Beesdo-Baum, 
Fehm, Lieb, & Wittchen, 2012a; McLeod et al., 2007b; McLeod, Weisz, & Wood, 2007a; Stice & Barrera, 1995). Early 
adversities were associated with both anxiety/depressive and substance use disorders (Bandelow et al., 2004; Green et al., 
2010; Heim, Newport, Mletzko, Miller, & Hemeroff, 2008; Kessler et al., 2010; Molnar et al., 2001).  
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7.2.1 Aims of the current study 
Using data from a prospective-longitudinal community study of adolescents and young adults, this study aims to examine (a) 
whether similar etiologies and risk factors exist for FS-only, PA, and PD and (b) whether distinct risk constellations among 
individuals with fear/panic predict differential psychopathology trajectories to subsequent anxiety/depressive and substance 
use disorders. 
 
7.3 Materials and methods 
7.3.1 Sample 
Data come from the Early Developmental Stages of Psychopathology Study (EDSP), a 10-year prospective-longitudinal 
study among a representative community sample of adolescents and young adults with one baseline (T0, 1995, N=3021, 
response rate 70.8%) and three follow-up investigations (T1, 1996/97, N=1228, only younger cohort, response rate 88.0%; 
T2, 1998/99, N=2548, response rate 84.3%; T3; 2003, N=2210, response rate 73.2%). The sample was drawn randomly 
from the Munich area (Germany); participants were aged 14-24 years at baseline and 21-34 years at last follow-up. Because 
the study focused on early developmental stages of psychopathology, 14-15 year-olds were sampled at twice the probability 
of individuals aged 16-21 years, and 22-24 year-olds were sampled at half this probability. At T1, only the younger EDSP 
cohort (aged 14-17 at baseline) was examined, whereas at baseline, T2, and T3, both cohorts were investigated. Moreover, 
the participants’ parents were directly interviewed at T1 and T3 (N=1155 mothers, N=217 fathers). Further details on 
methods and design of the EDSP have been previously presented (Lieb et al., 2000; Wittchen et al., 1998b). After complete 
description of the study, all participants 18 years or older provided written informed consent; for respondents younger than 
18 years, parental consent was provided.  
 
7.3.2 Diagnostic assessment in participants 
Diagnostic information from participants (including FS-only, PA, PD, and other mental disorders) was assessed at each 
assessment wave using the lifetime (baseline) and interval version (follow-up) of the Computer-Assisted Personal Interview 
(CAPI) version of the Munich Composite International Diagnostic Interview (DIA-X/M-CIDI) (Wittchen & Pfister, 1997). 
The M-CIDI is an updated version of the World Health Organization’s CIDI version 1.2 (1990) with additional questions to 
cover DSM-IV and ICD-10 criteria. It can be used to assess symptoms, syndromes, and diagnoses of 48 mental disorders 
with additional information on onset, duration and severity. Detailed descriptions of psychometric properties have been 
presented elsewhere (Reed et al., 1998; Wittchen et al., 1998a).  
Aggregated diagnostic information from baseline to T3 was used herein. Consistent with previous studies (Asselmann et al., 
2014a; Asselmann et al., 2014c; Eaton et al., 1994; Reed & Wittchen, 1998; Wittchen et al., 1998c; Wittchen et al., 2008), 
FS were defined as discrete episode of intense fear or discomfort, and PA and PD were defined according to DSM-IV 
criteria. Consistently, the category of FS-only includes cases affirming the M-CIDI PD stem question (“Have you ever had 
an attack when all of a sudden you felt frightened, anxious or very uneasy?”) but not meeting criteria for PA or PD 
(N=509/3021, 16.3%), the category of PA includes cases meeting criteria for PA but not PD (N=182/3021, 6.0%), and the 
category of PD includes cases meeting criteria for PD (N=101/3021, 3.4%).  
Besides PD, anxiety disorders include agoraphobia, social phobia, and generalized anxiety disorder (N=407/3021, 13.3%). 
For phobias, the impairment criterion was only applied to participants aged 18 years or older (Wittchen et al., 1999). 
Depressive disorders include major depressive disorder and dysthymia (excluding bipolar disorders, N=686/3021, 23.8%). 
Substance use disorders include alcohol abuse/dependence and abuse/dependence of illicit drugs (N=972/3021, 31.8%).  
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7.3.3 Diagnostic assessment in parents 
Information on parental psychopathology was based on (1) direct interviews in parents (DIA-X/M-CIDI, T1 and/or T3, 
N=1372) and (2) indirect interviews in participants (family history information, T0, T2, and T3, N=3021). Family history 
information was captured using the M-CIDI family history module, a modified version of the Family History Research 
Diagnostic Criteria (Merikangas, Mehta et al., 1998a). Detailed information on the M-CIDI family history module has been 
previously presented (Beesdo et al., 2010; Knappe et al., 2009; Knappe et al., 2012b; Lieb et al., 2002a). Diagnostic 
information from parents was aggregated using a priority hierarchy, which has been described elsewhere (Beesdo et al., 
2010; Knappe et al., 2009; Knappe et al., 2012b; Lieb et al., 2002a). Anxiety disorders include PD, agoraphobia, social 
phobia, and GAD (N=617/3021, 18.9%). Depressive disorders include major depressive disorder and dysthymia (excluding 
bipolar disorders, N=865/3021, 27.9%). Substance use disorders include alcohol abuse/dependence and abuse/dependence of 
illicit drugs (N=585/3021, 19.5%).  
 
7.3.4 Assessment of potential risk factors in participants 
7.3.4.1 Temperament and personality 
Behavioral inhibition, a temperamental trait defined as tendency to react with initial withdrawal in unfamiliar social and non-
social situations (Kagan, 1989), was assessed in participants at baseline using the German version of the Retrospective Self-
Report of Inhibition (RSRI) (Reznick, Hegeman, Kaufman, Woods, & Jacobs, 1992). Detailed information on the RSRI 
including its psychometric properties has been previously reported (Reznick et al., 1992; Rohrbacher et al., 2008). Higher 
scores indicate higher levels of behavioral inhibition. The total behavioral inhibition score was used herein.  
The core dimensions of Cloninger’s Biosocial Theory of Personality (Cloninger, 1987) novelty seeking, reward dependence, 
and harm avoidance were assessed in participants at T3 using the German version of the Tridimensional Personality 
Questionnaire (TPQ) (Weyers, Krebs, & Janke, 1995). Detailed descriptions and psychometric properties of the TPQ have 
been reported elsewhere (Krebs, Weyers, & Janke, 1998; Weyers et al., 1995). Higher scores indicate higher levels of 
novelty seeking, reward dependence, and harm avoidance. 
 
7.3.4.2 Coping efficacy and self-esteem  
The German Scale for Self-Control and Coping Skills (SSC) (Perkonigg & Wittchen, 1995) (a self-report with 11 five-point 
scaled items labeled from not at all to very much) assessed coping efficacy (conceptualized as a person’s certainty to be able 
to cope with difficulties in different areas of life over the following six months) in participants at baseline. In the EDSP, the 
internal consistency of the SSC was high (Cronbach’s alpha = .81).  
The German Scale for the Comparison of Competencies (SCC) (Lachner & Wittchen, 1995) assessed self-esteem in various 
life domains (five-point scale, labeled from clearly below average to clearly above average) along with the importance of 
each life domain (four-point scale, labeled from very important to not important at all) in participants at baseline. In the 
EDSP, Cronbach’s alpha of the SCC was .68, indicating a moderate internal consistency.  
Higher scores indicate lower coping efficacy and lower self-esteem. 
 
7.3.4.3 Parental rearing style 
Recalled parental rearing styles (control/overprotection, rejection/punishment, and emotional warmth) were assessed in 
participants at T2 using the German version of the Questionnaire of Recalled Parental Rearing Behavior (FEE) (Schumacher, 
7 STUDY III 
 
 
51 
Eisemann, & Brahler, 1999). Detailed descriptions of the FEE along with its psychometric properties have been previously 
reported (Asselmann, Knappe, Wittchen, Lieb, & Beesdo, 2014b; Schumacher et al., 1999). Scores for emotional warmth 
were inverted for the current analyses so that higher scores on each dimension indicate more adverse parenting (i.e. higher 
control/overprotection, higher rejection/punishment, and lower emotional warmth). 
 
7.3.4.4 Family functioning  
Family functioning was captured in parents of the younger cohort at T1 using the Family Assessment Device (FAD) 
(Epstein, Baldwin, & Bishop, 1983). Detailed information on the FAD along with its psychometric properties has been 
presented elsewhere (Epstein et al., 1983; Kabacoff, Miller, Bishop, Epstein, & Keitner, 1990; Miller, Bishop, Epstein, & 
Keitner, 1985). Higher scores indicate more adverse family functioning. The score on general functioning was used herein.  
 
7.3.4.5 Early adversities  
Early traumatic events (experiences before the age of 10 meeting criterion A1 and A2 for DSM-IV posttraumatic stress 
disorder) were assessed in participants at baseline using the M-CIDI posttraumatic stress disorder module (N=68/3021, 
2.4%). Early separation from parents (parental death or being raised in separation form parents) was assessed in participants 
at baseline using the M-CIDI family history module (N=492/3021, 15.8%).  
 
7.3.4.6 Childhood problems and disorders 
Separation anxiety disorder in childhood (age 5-14) was assessed in participants of the younger cohort at T1 within the M-
CIDI anxiety disorders module (N=19/1228, 1.7%); for more detailed information see Bruckl et al. (2007). Other problems 
and disorders in childhood, including affect lability (N=301/1052, 28.2%), conduct disorder (N=10/1053, 1.0%), 
oppositional defiant disorder (N=49/1053, 4.5%), and attention deficit hyperactivity disorder (ADHD; N=43/1053, 4.2%) 
were assessed from parents of the younger cohort at T1.  
 
7.3.5 Statistical analyses 
Statistical analyses refer to N=3000 participants, since cases with FS-only, PA, or PD but missing data on the respective age 
of onset (N=21) were excluded. Because some risk factors were only assessed in the younger cohort at T1 (family 
functioning and childhood problems/disorders) or later in the study (T1: FAD and childhood problems/disorders; T2: FEE; 
T3: TPQ) and some individual values are missing, numbers of participants in individual analyses are smaller and vary 
between N=3000 (parental disorders) and N=1,035 (family functioning). The software-package Stata 12.1 (StataCorp., 
2011) was used for all analyses. Data (percentages, means, standard deviations, odds ratios) are reported weighted to match 
the original distribution of the sampling frame; frequencies are reported unweighted herein. Questionnaire scores were 
standardized for the analyses (M=0; SD=1). All analyses were stratified by sex and age at last completed assessment (unless 
these stratification variables were used as predictors).  
For research question (a), we assessed associations of putative risk factors with the mutually exclusive outcome groups FS-
only (FS but no PA or PD, N=494), PA (PA but no PD, N=177), and PD (N=100). For each of these outcome groups, the 
category no FS/PA/PD (N=2,229) was used as reference group. Age-specific cumulative incidence rates for FS-only, PA, 
and PD were estimated using the Kaplan-Meier method of survival analysis. Age of onset information was based on the 
minimum age of onset reported at any assessment wave. Cox regressions with hazard ratios (HR) were used to estimate 
associations of putative risk factors with the onset of FS-only, PA, and PD (unadjusted models, merely stratified by sex and 
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age). In adjusted models, the same analyses were repeated, but anxiety disorders (agoraphobia, social phobia, and GAD), 
depression (major depressive disorder and dysthymia), and substance use disorders (alcohol abuse/dependence and 
abuse/dependence of illicit drugs) were added as time-dependent covariates (defined as having had the disorder prior to time 
t; adjusted models). In adjusted models, cases with anxiety, depressive, or substance use disorders but missing age of onset 
information were defined as missing, i.e. numbers of participants in adjusted models are slightly smaller.  
For research question (b), analyses were conducted only among individuals with panic pathology (FS-only, PA, or PD) to 
test whether putative risk factors were differently associated with the subsequent onset of anxiety/depressive (N=593) vs. 
substance use disorders (N=648). In these analyses, cases with incident anxiety/depressive disorders or with incident 
substance use disorder after the onset of panic pathology were coded as 1 (age of onset of respective disorder ≥ age of onset 
of FS/PA/PD), while cases with panic pathology but no anxiety/depressive or substance use disorder were coded as 0 
(reference group). Cases with missing age of onset information or onset of anxiety/depressive or substance use disorder prior 
to the onset of panic pathology (age of onset of disorder ≥ age of onset of FS/PA/PD) were coded as missing. In those with 
panic pathology, Cox regressions with hazard ratios (HR) were used to estimate associations between putative risk factors 
and (a) the onset of subsequent anxiety/depressive disorders or (b) the onset of subsequent substance use disorders 
(unadjusted models, merely stratified by sex and age). In adjusted models, the same analyses were repeated, but Cox 
regressions with subsequent anxiety/depressive disorders as outcome were additionally adjusted for lifetime substance use 
disorders, while Cox regressions with subsequent substance use disorders as outcome were additionally adjusted for lifetime 
anxiety/depressive disorders (lifetime disorders instead of disorders prior to time t were used to account for cases with 
comorbid anxiety/depressive and substance use disorders).  
 
7.4 Results 
7.4.1 Associations of putative risk factors with FS-only, PA, and PD 
Numbers and percentages as well as means and standard deviations of putative risk factors for no FS/PA/PD, FS-only, PA, 
and PD are presented in Table 9. Associations of putative risk factors with the onset of FS-only, PA, and PD (unadjusted 
models, merely stratified by sex and age) are shown in Table 10: Female sex (HR 1.7-3.0), parental anxiety disorders (HR 
1.6-2.3), parental depressive disorders (HR 1.5-1.7), behavioral inhibition (HR 1.4-2.1), harm avoidance (HR 1.3-1.9), lower 
coping efficacy (HR 1.2-1.4), and parental rejection (HR 1.2-1.4) predicted FS-only, PA, and PD. Parental substance use 
disorders (HR=1.7) and elevated novelty seeking (HR=1.2) predicted PA but neither FS-only nor PD. Parental 
overprotection (PA, HR=1.3; PD, HR=1.4), early separation from parents (PA, HR=2.1; PD, HR=1.9) and affect lability 
(PA, HR=1.7; PD, HR=4.1) predicted PA and PD but not FS-only. Lower parental emotional warmth predicted FS-only 
(HR=1.1) and PD (HR=1.5) but not PA. Family dysfunction (HR=1.5), early traumatic experiences (HR=3.0), conduct 
disorder or ODD (HR=15.0), ADHD (HR=9.4), and separation anxiety disorder (HR=11.3) in childhood predicted PD but 
neither FS-only nor PA.  
Similar associations were obtained in adjusted models stratified by sex and age as well as adjusted for anxiety (excluding 
PD), depressive, and substance use disorders with onset prior to the outcome (Table 11). However, the associations of 
parental rejection, family dysfunction, and early adversities with PD, the associations of affect lability with PA, and the 
association of lower parental emotional warmth with FS-only were attenuated to non-significance. 
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Table 9:  Numbers and Percentages and Means and Standard Deviations of Putative Risk Factors for no FS/PA/PD, FS-
only, PA, and PD (N=3000)1 
  Panic pathology 
Putative risk factors No FS/PA/PD (N=2229) FS-only (N=494) PA (N=177) PD (N=100) 
Sex, N (%)     
   Male 1217 (53.2) 206 (39.3) 74 (40.3) 25 (27.4) 
   Female 1012 (46.8) 288 (60.7) 103 (59.7) 75 (72.6) 
Parental dx, N (%)     
   Anxiety dx 392 (16.2) 127 (24.1) 56 (30.8) 35 (32.9) 
   Depressive dx 571 (25.2) 175 (33.7) 71 (38.2) 38 (37.3) 
   Substance use dx 405 (18.4) 97 (19.5) 54 (29.7) 23 (25.2) 
Temperament/personality, M (SD)     
   Behavioral inhibition 2.1 (0.3) 2.2 (0.4) 2.2 (0.4) 2.4 (0.5) 
   Novelty seeking 16.4 (4.9) 16.9 (4.9) 17.5 (4.8) 16.8 (5.6) 
   Harm avoidance 11.9 (5.7) 13.6 (5.8) 14.3 (6.8) 16.7 (6.4) 
   Reward dependence 17.6 (4.4) 18.3 (4.4) 18.1 (4.6) 18.6 (4.6) 
Coping/self-esteem, M (SD)     
   Lower coping efficacy 0.8 (0.6) 1.0 (0.6) 1.0 (0.5) 1.0 (0.6) 
   Lower self-esteem 2.8 (0.5) 2.9 (0.5) 2.8 (0.4) 2.8 (0.5) 
Parental rearing style, M (SD)     
   Overprotection 13.3 (2.8) 13.4 (3.1) 14.1 (3.0) 14.3 (3.0) 
   Rejection 9.7 (1.9) 10.0 (2.4) 10.5 (2.6) 10.3 (2.7) 
   Emotional warmth 23.1 (4.1) 22.6 (4.7) 22.8 (4.6) 21.3 (4.9) 
Family dysfunction, M (SD)2 1.6 (0.4) 1.6 (0.4) 1.7 (0.3) 1.8 (0.4) 
Early adversities, N (%)     
   Separation from parent(s) 327 (14.2) 86 (16.9) 48 (26.4) 26 (23.6) 
  Traumatic experience 44 (2.0) 10 (2.1) 8 (4.9) 5 (6.8) 
Childhood problems/dx, N (%)2     
   Affect lability 193 (25.5) 61 (30.3) 29 (37.5) 16 (58.2) 
   Conduct dx/ODD 29 (3.6) 11 (5.3) 6 (5.7) 5 (24.9) 
   ADHD 24 (3.3) 6 (2.4) 6 (7.9) 6 (27.2) 
   Separation anxiety dx 11 (1.5) 1 (0.3) 2 (2.9) 5 (14.8) 
Note: FS, fearful spell; PA, panic attack; PD, panic disorder; dx, disorder; ODD, oppositional defiant disorder; ADHD, 
attention deficit hyperactivity disorder; M, mean, SD, standard deviation; unweighted numbers and weighted percentages, 
means, and standard deviations; 1 numbers of participants for individual risk factors are smaller and differ between N=3000 
for parental disorders and N=1032 for family functioning; 2 only assessed in the younger cohort at T1. 
 
7 STUDY III 
 
 
54 
Table 10: Associations of Putative Risk Factors with FS-only, PA, and PD (Unadjusted Model)1 
  Panic pathology (unadjusted model) 
 FS-only  PA  PD 
Putative risk factors HR [95% CI] p  HR [95% CI] p  HR [95% CI] p 
Female Sex 1.7 [1.4; 2.0] <.001  1.7 [1.2; 2.4] .002  3.0 [1.8; 4.9] <.001 
Parental dx         
   Anxiety dx 1.6 [1.3; 2.0] <.001  2.1 [1.5; 3.0] <.001  2.3 [1.5; 3.7] <.001 
   Depressive dx 1.5 [1.2; 1.8] <.001  1.7 [1.3; 2.4] .001  1.7 [1.1; 2.6] .017 
   Substance use dx 1.1 [0.8; 1.4] .677  1.7 [1.2; 2.5] .002  1.4 [0.9; 2.4] .162 
Temperament/personality         
   Behavioral inhibition 1.4 [1.2; 1.5] <.001  1.4 [1.2; 1.7] <.001  2.1 [1.8; 2.5] <.001 
   Novelty seeking 1.1 [1.0; 1.2] .175  1.2 [1.0; 1.5] .024  1.1 [0.8; 1.4] .556 
   Harm avoidance 1.3 [1.1; 1.4] <.001  1.4 [1.2; 1.7] .001  1.9 [1.5; 2.4] <.001 
   Reward dependence 1.1 [1.0; 1.3] .170  1.0 [0.8; 1.3] .730  1.0 [0.8; 1.4] .805 
Coping/self-esteem         
   Lower coping efficacy 1.2 [1.1; 1.3] <.001  1.3 [1.1; 1.5] <.001  1.4 [1.2; 1.6] <.001 
   Lower self-esteem 1.0 [0.9; 1.1] .552  1.0 [0.9; 1.2] .959  1.0 [0.8; 1.2] .808 
Parental rearing style         
   Overprotection 1.1 [0.9; 1.2] .304  1.3 [1.1; 1.5] .004  1.4 [1.1; 1.7] .003 
   Rejection 1.2 [1.1; 1.3] .005  1.4 [1.2; 1.6] <.001  1.3 [1.1; 1.6] .008 
   Lower emotional warmth 1.1 [1.0; 1.3] .027  1.1 [0.9; 1.3] .399  1.5 [1.2; 1.9] <.001 
Family dysfunction2 0.9 [0.8; 1.1] .258  1.0 [0.9; 1.2] .748  1.5 [1.1; 2.0] .010 
Early adversities         
   Trauma 1.1 [0.5; 2.2] .820  2.1 [1.0; 4.3] .051  3.0 [1.1; 8.2] .028 
   Separation from parent(s) 1.3 [1.0; 1.6] .086  2.1 [1.5; 3.1] <.001  1.9 [1.2; 3.1] .008 
Childhood problems/dx2         
   Affect lability 1.2 [0.9; 1.6] .331  1.7 [1.0; 2.7] .043  4.1 [2.0; 8.2] <.001 
   Conduct dx/ODD 1.7 [0.9; 3.1] .081  1.6 [0.7; 3.8] .303  15.0 [6.8; 32.8] <.001 
   ADHD 0.7 [0.3; 1.8] .512  2.2 [0.8; 5.9] .125  9.4 [4.1; 21.6] <.001 
   Separation anxiety dx 0.2 [0.0; 1.5] .125  2.1 [0.6; 6.7] .227  11.3 [4.6; 27.6] <.001 
Note: FS, fearful spell; PA, panic attack; PD, panic disorder; dx, disorder; ODD, oppositional defiant disorder; ADHD, 
attention deficit hyperactivity disorder; HR, hazard ratio; CI, confidence interval; 1 numbers of participants for individual 
risk factors are smaller and differ between N=3000 for parental disorders and N=1032 for family functioning; 2 only assessed 
in the younger cohort at T1; cox regressions stratified by sex and age; reference group: No FS/PA/PD. 
 
7 STUDY III 
 
 
55 
Table 11: Associations of Putative Risk Factors with FS-only, PA, and PD (Adjusted Model)1 
  Panic pathology (adjusted model) 
 FS-only  PA  PD 
Putative risk factors HR [95% CI] p  HR [95% CI] p  HR [95% CI] p 
Female Sex 1.7 [1.4; 2.1] <.001  1.9 [1.3; 2.7] .001  2.9 [1.7; 5.1] <.001 
Parental dx         
   Anxiety dx 1.5 [1.2; 1.9] <.001  1.9 [1.3; 2.7] .001  2.1 [1.3; 3.4] .002 
   Depressive dx 1.4 [1.2; 1.8] .001  1.6 [1.2; 2.3] .004  1.6 [1.1; 2.6] .030 
   Substance use dx 1.0 [0.8; 1.3] .944  1.5 [1.1; 2.2] .024  1.3 [0.8; 2.2] .339 
Temperament/personality         
   Behavioral inhibition 1.3 [1.2; 1.5] <.001  1.3 [1.1; 1.6] .008  1.8 [1.5; 2.2] <.001 
   Novelty seeking 1.1 [1.0; 1.2] .249  1.2 [1.0; 1.5] .034  1.1 [0.9; 1.4] .394 
   Harm avoidance 1.2 [1.1; 1.4] <.001  1.4 [1.1; 1.7] .002  1.7 [1.3; 2.2] <.001 
   Reward dependence 1.1 [1.0; 1.2] .222  1.0 [0.8; 1.3] .661  1.0 [0.8; 1.4] .900 
Coping/self-esteem         
   Lower coping efficacy 1.2 [1.1; 1.3] <.001  1.2 [1.0; 1.4] .010  1.2 [1.0; 1.5] .036 
   Lower self-esteem 1.0 [0.9; 1.1] .550  1.0 [0.9; 1.2] .935  0.9 [0.7; 1.2] .564 
Parental rearing style         
   Overprotection 1.0 [0.9; 1.2] .415  1.2 [1.1; 1.5] .011  1.3 [1.0; 1.6] .021 
   Rejection 1.2 [1.0; 1.3] .011  1.4 [1.2; 1.6] <.001  1.2 [1.0; 1.6] .116 
   Emotional warmth 1.1 [1.0; 1.3] .053  1.1 [0.9; 1.3] .579  1.3 [1.1; 1.6] .007 
Family dysfunction2 0.9 [0.8; 1.1] .178  1.0 [0.8; 1.2] .776  1.3 [1.0; 1.8] .096 
Early adversities         
   Trauma 1.0 [0.5; 2.1] .960  1.8 [0.8; 3.7] .145  2.4 [1.0; 6.0] .052 
   Separation from parent(s) 1.2 [0.9; 1.6] .227  1.9 [1.3; 2.9] .001  1.7 [1.0; 2.8] .062 
Childhood problems/dx2         
   Affect lability 1.1 [0.8; 1.6] .515  1.5 [0.9; 2.5] .112  2.7 [1.3; 5.6] .005 
   Conduct dx/ODD 1.5 [0.8; 2.8] .180  1.5 [0.6; 3.5] .371  6.1 [1.3; 27.9] .020 
   ADHD 0.7 [0.3; 1.6] .357  2.4 [0.8; 7.1] .126  10.1 [3.4; 30.4] <.001 
   Separation anxiety dx 0.2 [0.0; 1.4] .096  1.4 [0.2; 9.2] .728  9.3 [1.8; 47.4] .007 
Note: FS, fearful spell; PA, panic attack; PD, panic disorder; dx, disorder; ODD, oppositional defiant disorder; ADHD, 
attention deficit hyperactivity disorder; HR, hazard ratio; CI, confidence interval; 1 numbers of participants for individual 
risk factors are smaller and differ between N=3000 for parental disorders and N=1032 for family functioning; 2 only assessed 
in the younger cohort at T1; cox regressions stratified by sex and age and adjusted for anxiety disorders (agoraphobia, social 
phobia, and generalized anxiety disorder), depressive disorders (major depressive disorder and dysthymia), and substance 
use disorders (alcohol abuse/dependence and abuse/dependence of illicit drugs) prior to t; reference group: No FS/PA/PD. 
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7.4.2 Associations of putative risk factors with different types of subsequent mental disorders among individuals with 
panic pathology 
Examining whether putative risk factors among individuals with panic pathology (with FS-only, PA, or PD) were differently 
associated with the onset of subsequent anxiety/depressive and substance use disorders revealed the following findings 
(Table 12 and Table 13): In unadjusted models (merely stratified by sex and age), female sex (HR=1.7), parental anxiety 
disorders (HR=1.7), parental depressive disorders (HR=1.4), behavioral inhibition (HR=1.5), harm avoidance (HR=1.5), 
lower self-esteem (HR=1.2), parental overprotection (HR=1.2), parental rejection (HR=1.2), reduced parental emotional 
warmth (HR=1.3), early separation from parents (HR=1.8), affect lability (HR=1.7), conduct disorder or ODD (HR=3.7), 
ADHD (HR=3.0), and separation anxiety disorder (HR=3.1) in childhood predicted the onset of subsequent 
anxiety/depressive disorders among individuals with panic pathology. Male sex (female sex, HR=0.4), parental substance 
use disorders (HR=1.6), behavioral inhibition (HR=1.3), novelty seeking (HR=1.6), lower coping efficacy (HR=1.3), 
parental rejection (HR=1.2), early traumatic experiences (HR=2.6), and early separation from parents (HR=2.1) predicted the 
onset of subsequent substance use disorders among subjects with panic. 
In adjusted models stratified by sex and age and (a) adjusted for lifetime substance use disorders in analyses with subsequent 
anxiety/depressive disorders as outcome or (b) adjusted for lifetime anxiety/depressive disorders in analyses with subsequent 
substance use disorders as outcome, similar associations were obtained with the exception that early traumatic experiences 
no longer predicted subsequent substance use disorders among individuals with panic pathology.  
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Table 12: Numbers and Percentages and Means and Standard Deviations of Putative Risk Factors for FS/PA/PD with vs. 
without Subsequent Anxiety/Depressive Disorder1 (N=618) or Subsequent Substance Use Disorder2 (N=648) 
  
FS/PA/PD without and with 
subsequent anxiety/depressive dx 
FS/PA/PD without and with 
subsequent substance use dx 
Putative risk factors Without (N=405) With (N=213) Without (N=482) With (N=166) 
Sex     
   Male 192 (44.7) 65 (30.0) 134 (25.7) 87 (51.8) 
   Female 213 (55.3) 148 (70.0) 348 (74.3) 79 (48.2) 
Parental dx, N (%)     
   Anxiety dx 94 (20.3) 67 (31.7) 133 (27.1) 49 (26.0) 
   Depressive dx 129 (28.7) 83 (39.3) 181 (37.0) 64 (37.0) 
   Substance use dx 77 (18.6) 48 (23.0) 92 (19.8) 45 (27.9) 
Temperament/personality, M (SD)     
   Behavioral inhibition 2.1 (0.3) 2.3 (0.4) 2.2 (0.4) 2.3 (0.4) 
   Novelty seeking 16.9 (5.0) 17.7 (5.0) 16.2 (4.7) 18.9 (5.6) 
   Harm avoidance 12.7 (5.4) 15.6 (6.5) 14.8 (6.1) 13.7 (7.1) 
   Reward dependence 17.9 (4.4) 18.6 (4.7) 18.4 (4.6) 18.5 (4.1) 
Coping/self-esteem, M (SD)     
   Lower coping efficacy 0.9 (0.6) 1.0 (0.6) 0.9 (0.5) 1.1 (0.7) 
   Lower self-esteem 2.8 (0.4) 2.9 (0.5) 2.9 (0.5) 2.9 (0.5) 
Parental rearing style, M (SD)     
   Overprotection 13.3 (3.0) 14.2 (3.3) 13.5 (3.0) 14.2 (3.4) 
   Rejection 9.8 (1.9) 10.5 (3.0) 10.1 (2.5) 10.4 (2.8) 
   Lower emotional warmth 23.4 (4.2) 22.0 (4.9) 22.8 (5.2) 22.3 (4.0) 
Family dysfunction, M (SD) 1.6 (0.4) 1.6 (0.4) 1.6 (0.4) 1.6 (0.4) 
Early adversities, N (%)     
   Separation from parent(s) 61 (15.2) 58 (27.7) 76 (16.5) 55 (31.8) 
  Traumatic experience 7 (1.8) 7 (3.8) 13 (3.1) 6 (4.7) 
Childhood problems/dx, N (%)     
   Affect lability 41 (25.6) 36 (38.9) 66 (37.0) 23 (26.2) 
   Conduct dx/ODD 5 (2.5) 7 (7.8) 11 (7.0) 8 (8.8) 
   ADHD 9 (4.7) 6 (8.3) 9 (5.7) 8 (10.3) 
   Separation anxiety dx 2 (1.2) 5 (3.8) 6 (2.5) 2 (2.7) 
Note: FS, fearful spell; dx, disorder; ODD, oppositional defiant disorder; ADHD, attention deficit hyperactivity disorder; M, 
mean, SD, standard deviation; unweighted numbers and weighted percentages, means, and standard deviations; 1 includes 
panic disorder, agoraphobia, social phobia, generalized anxiety disorder, major depressive disorder and dysthymia; 2 includes 
alcohol abuse/dependence and abuse/dependence of illicit drugs. 
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Table 13: Associations of Putative Risk Factors with Subsequent Anxiety/Depressive Disorder1 or Subsequent Substance Use Disorder2 in those with FS/PA/PD 
  Subsequent psychopathology 
 Unadjusted model3  Adjusted model4 
 Anxiety/depressive dx  Substance use dx  Anxiety/depressive dx  Substance use dx 
Putative risk factors HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p 
Female sex 1.7 [1.2; 2.3] .001  0.4 [0.3; 0.6] <.001  2.0 [1.4; 2.9] <.001  0.4 [0.3; 0.5] <.001 
Parental dx            
   Anxiety dx 1.7 [1.2; 2.4] .002  1.0 [0.7; 1.4] .892  1.7 [1.2; 2.4] .002  0.9 [0.6; 1.3] .578 
   Depressive dx 1.4 [1.0; 1.9] .028  1.1 [0.8; 1.6] .549  1.4 [1.0; 1.9] .044  1.1 [0.7; 1.6] .683 
   Substance use dx 1.4 [0.9; 2.0] .092  1.6 [1.1; 2.4] .008  1.3 [0.9; 1.9] .133  1.6 [1.1; 2.3] .023 
Temperament/personality            
   Behavioral inhibition 1.5 [1.3; 1.8] <.001  1.3 [1.1; 1.5] .002  1.5 [1.3; 1.8] <.001  1.2 [1.0; 1.4] .013 
   Novelty seeking 1.1 [1.0; 1.3] .135  1.6 [1.3; 1.9] <.001  1.1 [0.9; 1.3] .294  1.6 [1.3; 1.9] <.001 
   Harm avoidance 1.5 [1.2; 1.8] <.001  1.0 [0.8; 1.2] .874  1.5 [1.2; 1.8] <.001  1.0 [0.8; 1.2] .740 
   Reward dependence 1.2 [1.0; 1.5] .085  1.2 [0.9; 1.5] .185  1.2 [1.0; 1.5] .093  1.2 [0.9; 1.6] .207 
Coping/self-esteem            
   Lower coping efficacy 1.1 [1.0;1.3] .114  1.3 [1.2; 1.5] <.001  1.1 [0.9; 1.2] .321  1.3 [1.1; 1.5] <.001 
   Lower self-esteem 1.2 [1.0; 1.4] .030  1.0 [0.9; 1.2] .645  1.2 [1.0; 1.4] .028  1.1 [0.9; 1.3] .513 
Parental rearing style            
   Overprotection 1.2 [1.0; 1.4] .020  1.2 [1.0; 1.4] .055  1.2 [1.0; 1.4] .038  1.2 [1.0; 1.4] .073 
   Rejection 1.2 [1.1; 1.4] .001  1.2 [1.0; 1.4] .042  1.2 [1.1; 1.4] .004  1.3 [1.0; 1.5] .016 
   Emotional warmth 1.3 [1.1; 1.5] .004  1.1 [1.0; 1.3] .105  1.3 [1.1; 1.5] .009  1.1 [0.9; 1.3] .187 
Family dysfunction 1.2 [0.9; 1.4] .156  1.0 [0.8; 1.2] .852  1.1 [0.9; 1.4] .317  1.0 [0.8; 1.2] .899 
Early adversities            
   Trauma 1.5 [0.7; 3.1] .317  2.6 [1.2; 5.8] .021  1.3 [0.6; 2.7] .548  2.2 [0.9; 5.0] .077 
   Separation from parent(s) 1.8 [1.3; 2.5] .001  2.1 [1.5; 3.1] <.001  1.7 [1.2; 2.4] .004  2.1 [1.5; 3.0] <.001 
Childhood problems/dx            
   Affect lability 1.7 [1.1; 2.6] .022  0.7 [0.4; 1.2] .187  1.8 [1.1; 2.8] .013  0.7 [0.4; 1.2] .192 
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   Conduct dx/ODD 3.7 [1.5; 9.6] .006  1.5 [0.6; 3.6] .399  3.8 [1.6; 8.9] .002  1.6 [0.6; 4.2] .347 
   ADHD 3.0 [1.2; 7.1] .014  1.7 [0.8; 3.6] .188  2.9 [1.3; 6.7] .012  1.4 [0.6; 3.2] .372 
   Separation anxiety dx 3.1 [0.7; 13.8] .131  1.5 [0.4; 6.0] .574  3.3 [0.8; 14.3] .113  1.5 [0.4; 5.7] .589 
Note: FS, fearful spell; dx, disorder; ODD, oppositional defiant disorder; ADHD, attention deficit hyperactivity disorder; HR, hazard ratio; CI, confidence interval; 1 includes panic disorder, 
agoraphobia, social phobia, generalized anxiety disorder, major depressive disorder and dysthymia; 2 includes alcohol abuse/dependence and abuse/dependence of illicit drugs; 3 cox regressions 
stratified by sex and age; 4 cox regressions stratified by sex and age and adjusted for lifetime substance use disorders (for subsequent anxiety/depressive disorders as outcome) or lifetime 
anxiety/depressive disorders (for subsequent substance use disorders as outcome). 
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7.5 Discussion 
This study revealed similar risk factors for FS-only, PA, and PD, which, however, tended to be more strongly associated 
with PA and PD than with FS-only. Moreover, partially different risk constellations among individuals with panic pathology 
were obtained for the onset of subsequent anxiety/depressive and substance use disorders. 
 
7.5.1 Risk factors for FS, PA, and PD 
We observed that female sex, parental anxiety and depressive disorders, behavioral inhibition, harm avoidance, and lower 
coping efficacy increased the risk for FS-only, PA and PD in unadjusted and adjusted models, with slightly more 
pronounced associations for PA and PD than for FS-only. These findings are consistent with prior evidence for these risk 
factors to be associated with PA, PD, and anxiety disorders in general (Beesdo et al., 2010; Biederman et al., 1993; 
Biederman et al., 2001; Brown et al., 1992; Essex et al., 2010; Goodwin et al., 2005a; Hirshfeld-Becker et al., 2012; Kessler 
et al., 2006; Knappe et al., 2012b; Muris, 2002; Nocon et al., 2008; Starcevic et al., 1996) and, moreover, suggest that FS-
only share common etiologies with PA and PD. 
Associations with parental rearing styles partially differed for FS-only, PA, and PD. However, the fact that overprotection 
was related to the occurrence of PA and development of PD in both unadjusted and adjusted models supports previous 
findings for overprotection to especially elevate the risk for offspring anxiety disorders (Beesdo et al., 2010; McLeod et al., 
2007b). The current results are further in line with prior evidence for parental affectionless control (a combination of low 
care and high protection) to be a risk factor for panic pathology (Faravelli et al., 1991; Someya et al., 2000; Wiborg & Dahl, 
1997).  
Parental substance use disorders and novelty seeking elevated the risk for PA, but neither FS-only nor PD. Previous research 
found (a) parental substance use and novelty seeking to increase the risk for substance use in the offspring (Battaglia et al., 
1996; Clark et al., 2004; Howard et al., 1997; Kendler, Davis, & Kessler, 1997; Lieb et al., 2002b; Merikangas et al., 1998b; 
Merikangas et al., 1998c; Wills et al., 1994) and (b) use of medication, alcohol, or drugs as perceived trigger of the initial 
FS/PA to predict the occurrence of PA but not the development of PD (Asselmann et al., 2014a). Thus, it is conceivable that 
subjects with parental substance use and/or elevated novelty seeking had experienced PA due to own substance use or other 
risk behaviors, but subsequently not developed the full picture of DSM-IV PD, as they had attributed the PA to these 
concrete reasons and hence not concerned about additional PA.  
Moreover, family dysfunction, early adversities, and childhood problems/disorders were primarily associated with full-
threshold PD pathology. These findings extend prior evidence for these variables (especially separation anxiety disorder) to 
elevate the risk for panic pathology (Bandelow et al., 2004; Bittner et al., 2007; Bruckl et al., 2007; Goodwin et al., 2005a; 
Horesh et al., 1997; Kossowsky et al., 2013; Mathyssek et al., 2012; Molnar et al., 2001; Roberson‐Nay et al., 2012) and 
further suggest that childhood problems/disorders are especially predictive of full-threshold PD.  
 
7.5.2 Risk factors for different types of subsequent mental disorders in individuals with panic pathology 
Among individuals with panic pathology, females and those with parental anxiety disorders, parental depressive disorders, 
higher harm avoidance, lower self-esteem, parental overprotection, lower parental emotional warmth, and childhood 
problems/disorders (except for separation anxiety disorder) were at increased risk for the development of subsequent 
anxiety/depressive but not substance use disorders, while males and those with parental substance use disorders, higher 
novelty seeking, lower coping efficacy, and early traumatic experiences were at elevated risk for the development of 
subsequent substance use but not anxiety/depressive disorders. Behavioral inhibition, parental rejection, and early separation 
from parents in subjects with panic increased the risk for both types of subsequent psychopathology. These findings are 
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consistent with evidence that partially different risk constellations exist for anxiety/depressive vs. substance use disorders 
(Battaglia et al., 1996; Bos et al., 2010; Clark et al., 2004; Kendler, Prescott, Myers, & Neale, 2003; Merikangas et al., 
1998b). Moreover, the fact that some risk factors predicted both outcome groups matches with evidence that developmental 
features and risk patterns for “internalizing” vs. “externalizing” disorders partially overlap (Kendler et al., 2003; Kendler et 
al., 1995). Anxiety/depressive and substance use disorders share high comorbidities (de Graaf et al., 2002; Kessler et al., 
2012; Merikangas et al., 1998a) and are related in structural models (Beesdo-Baum et al., 2009; Krueger, 1999; Slade & 
Watson, 2006; Vollebergh et al., 2001). However, the structure of psychopathology changes with age (Wittchen et al., 2009) 
and mental disorders themselves are risk factors for later psychopathology (Bittner et al., 2007; Copeland et al., 2013; 
Swendsen et al., 2010), which could also explain the overlap in risk factors.  
The temperamental trait behavioral inhibition is especially known as risk factor for anxiety and depressive disorders (Beesdo 
et al., 2010; Biederman et al., 1993; Essex et al., 2010; Rosenbaum et al., 1993a; Rosenbaum et al., 1993b), but behaviorally 
inhibited subjects with panic herein were at elevated risk for both subsequent anxiety/depressive and substance use disorders. 
One possible explanation could be that affected individuals had consumed alcohol or drugs in order to cope with behavioral 
inhibition and panic (Khantzian, 1997; Robinson, Sareen, Cox, & Bolton, 2011). Similarly, the association between low 
coping efficacy and subsequent substance use disorders might be explained by the possibility that particularly those with 
panic and low coping efficacy tended to use self-medication as coping approach to panic pathology. 
We further found that internalizing and externalizing childhood problems/disorders in individuals with panic pathology 
merely increased the risk for subsequent anxiety/depressive, but not substance use disorders, although previous studies 
obtained that especially externalizing, but also internalizing childhood problems/disorders elevated the risk for later 
substance use disorders as well (Copeland et al., 2013; Elkins et al., 2007; King et al., 2004; Swendsen et al., 2010). 
However, prior research also points towards complex associations between childhood, adolescent, and young adult 
psychopathology, especially when considering individual diagnoses, and some studies found that conduct disorder and/or 
ADHD in childhood or adolescence were not associated with subsequent alcohol abuse/dependence or abuse/dependence of 
illicit drugs (Elkins et al., 2007; Swendsen et al., 2010).  
Our finding that separation anxiety disorder elevated the risk for PD but no other forms of subsequent psychopathology 
supports evidence for childhood separation anxiety to particularly increase the risk for PD development (Bruckl et al., 2007; 
Klein, 1964; Lewinsohn et al., 2008). For instance, some previous research found that childhood separation anxiety strongly 
predicted panic pathology, whereas the associations between childhood separation anxiety and several other mental disorders 
were not significant or attenuated to non-significance when adjusting for panic pathology (Bruckl et al., 2007). 
 
7.5.3 Strengths and limitations 
The present study considered a range of putative risk variables assessed in a prospective-longitudinal community study to 
examine whether FS-only share similar risk factors with PA and PD and whether distinct risk constellations among 
individuals with panic pathology predict a progression to subsequent anxiety/depressive vs. substance use disorders.  
However, the following limitations need to be considered: First, time intervals between some risk factors and their 
retrospective assessment were relatively long and recall might have been biased. Second, individual risk factors (family 
dysfunction and childhood problems/disorders) were only assessed in the younger EDSP-cohort (aged 14-17 at baseline). 
Third, no strictly prospective-longitudinal analysis approach was used, since this would have limited the statistical power. 
However, to minimize the possibility of confounding effects, only risk factors were included that are supposed to temporally 
precede the outcome variables. For instance, temperamental and personality traits were shown to be largely genetically 
determined, assessable already early in life, and relatively stable over time (Clark, 2005; Kagan, 1989; Sen, Burmeister, & 
Ghosh, 2004; Smoller et al., 2003; Turner, Beidel, & Wolff, 1996). Also, recall of parental rearing styles was found to be 
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quite stable and unaffected by incident psychopathology (Asselmann et al., 2014b). Fourth, when examining associations 
between putative risk factors and subsequent psychopathology types in those with panic, we merely differentiated between 
anxiety/depressive (internalizing) vs. substance use (externalizing) disorders. This categorization is relatively broad and 
other findings might be obtained when distinguishing between (a) anxiety vs. depressive disorders, (b) specific disorders of 
individual diagnostic classes, or (c) “pure” vs. comorbid disorders. In general, it should be noted that anxiety/depressive and 
substance use disorders share high comorbidities (de Graaf et al., 2002; Kessler et al, 2012; Merikangas et al., 1998a) and 
subjects with panic herein could have developed both subsequent anxiety/depressive and substance use disorders. Fifth, 
some well-established risk factors for panic pathology (e.g. anxiety sensitivity) were not assessed in the EDSP study and 
therefore not included herein. Of course, different results might be found when focusing on other risk factors as well. Sixth, 
the study sample contained adolescents and young adults from a relatively wealthy area in Germany and the generalizability 
of findings – especially to other age groups - may be limited. 
 
7.5.4 Conclusions 
The present findings suggest that similar risk constellations exist for FS-only, PA, and PD, which, however, are more 
pronounced for PA and PD compared to FS-only. Thus, FS-only, PA, and PD appear to represent qualitatively similar, albeit 
differently severe forms of panic pathology that lie on different points on the same fear-panic dimension.  
Moreover, partially different risk factors in individuals with panic pathology predicted the development of subsequent 
anxiety/depressive and substance use disorders. Hence, assessing additional risk factors seems useful to identify those with 
panic at particular risk for trajectories to specific diagnoses or diagnostic classes, who might profit from outcome-related, 
targeted preventive interventions in addition to panic-specific treatment. Such targeted forms of treatment in individuals with 
panic may help to prevent a progression to more severe panic pathology and various other mental disorders. However, 
further studies are needed to replicate our findings and to test the efficacy of targeted preventive interventions in subjects 
with panic at particular risk for different types of subsequent psychopathology. 
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8 STUDY IV: DOES HELP-SEEKING ALTER THE RISK FOR INCIDENT PSYCHOPATHOLOGY IN 
ADOLESCENTS AND YOUNG ADULTS WITH AND WITHOUT FEARFUL SPELLS OR PANIC 
ATTACKS? FINDINGS FROM A 10-YEAR PROSPECTIVE-LONGITUDINAL COMMUNITY STUDY  
 
8.1 Abstract 
Background. Although fearful spells (FS) and panic attacks (PA) increase the risk for various mental disorders, few studies 
examined whether help-seeking in those with FS/PA attenuates the risk for incident psychopathology. Methods. A 
community sample of adolescents and young adults (N=2978, aged 14-24 at baseline) was followed up in up to three 
assessment waves over 10 years. FS, PA, psychopathology, and help-seeking were assessed using the DSM-IV-M-CIDI. 
Logistic regressions with interaction terms (adjusted for sex and age) were used to test interactions between FS/PA and help-
seeking at baseline on predicting incident psychopathology at follow-up. Cases with panic disorder (PD) at baseline were 
excluded from all analyses. Results: FS/PA at baseline predicted the onset of any disorder, any anxiety disorder, PD, 
agoraphobia, generalized anxiety disorder, social phobia, and depression at follow-up (Odds Ratios, OR 1.62-5.80). FS/PA 
and help-seeking at baseline interacted on predicting incident PD (OR=0.09) and depression (OR=0.22) at follow-up in a 
way that FS/PA only predicted the respective disorders in individuals not seeking help at baseline. In those with FS/PA, a 
higher number of panic symptoms interacted with help-seeking on predicting incident PD (OR=0.63) in a way that a higher 
number of panic symptoms only increased the risk for PD in those without help-seeking at baseline. Limitations. Help-
seeking at baseline was not restricted to panic-specific interventions, but included treatment due to other psychological 
problems as well. Conclusions. Findings suggest that early help-seeking might modify psychopathology trajectories and 
prevent incident disorders in high-risk individuals with FS/PA.  
 
8.2 Introduction 
Fearful spells (FS), panic attacks (PA), and panic disorder (PD) are common and associated with substantial individual 
impairment and societal costs (Asselmann et al., 2014a; Eaton et al., 1994; Goodwin & Hamilton, 2001; Goodwin et al., 
2005a; Goodwin & Roy‐Byrne, 2006; Grant et al., 2006; Kessler et al., 2006; Reed & Wittchen, 1998; Roy-Byrne et al., 
2000; Rubin et al., 2000b; Warshaw, Massion, Peterson, Pratt, & Keller, 1995; Wittchen et al., 2008). DSM-IV PA are 
defined as discrete episodes of intense fear or discomfort, in which at least four out of 13 panic symptoms develop abruptly 
and reach a peak within 10 minutes (crescendo) (American Psychiatric Association, 1994). The diagnosis of DSM-IV PD 
requires recurrent unexpected PA followed by persistent concern about additional PA, worry about implications or 
consequences of the PA, and/or significant change in behavior due to PA. FS are conceptualized more broadly than PA and 
simply describe the occurrence of distressing spells of anxiety (Eaton et al., 1994). Thus, the category of FS includes full-
blown DSM-IV PA as well as milder spells associated with no or fewer panic symptoms and/or lacking crescendo in 
symptom onset (FS-only).  
Previous cross-sectional and longitudinal research consistently found that PA strongly increased the risk for various forms of 
psychopathology beyond PD, including anxiety, depressive, and substance use disorders (Asselmann et al., 2014c; Baillie & 
Rapee, 2005; Batelaan et al., 2012; Craske et al., 2010; Goodwin & Hamilton, 2001; Goodwin & Hamilton, 2002a; Goodwin 
& Hamilton, 2002b; Goodwin & Gotlib, 2004; Goodwin, Fergusson, & Horwood, 2004a; Goodwin et al., 2004b; Kinley et 
al., 2011; Reed & Wittchen, 1998; Roy-Byrne et al., 2000; Wittchen et al., 1998c; Wittchen et al., 2008). Although fewer 
studies examined the role of FS-only for the onset of psychopathology, prior evidence suggests that FS-only similarly 
elevate the risk for incident mental disorders (Asselmann et al., 2014c; Baillie & Rapee, 2005; Pine et al., 1998). 
Given these findings, a series of studies tested the efficacy of early interventions in patients with PA (Dyckman et al., 1999; 
Febbraro, 2005; Gardenswartz & Craske, 2001; Meulenbeek et al., 2009; Meulenbeek et al., 2010; Nuthall & Townend, 
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2007; Swinson et al., 1992; Wright et al., 2000): In one study, patients consulting an emergency department due to PA (with 
our without PD) were either (a) reassured to suffer from PA but no severe disorder or (b) instructed to confront the situation 
in which the initial PA had occurred as often as possible to reduce panic symptoms (Swinson et al., 1992). Only the exposure 
instruction group, but not the reassurance group subsequently improved on panic, agoraphobic, and depressive symptoms. 
Research in students with PA (but no PD) revealed that participants attending a 1-day intervention (based on principles of 
cognitive behavioral therapy, CBT) were at decreased risk of developing subsequent PD and more strongly improved on 
panic symptoms and avoidance than wait-list controls (Gardenswartz & Craske, 2001). In individuals from the community 
suffering from sub-threshold or mild PD, participants attending a brief intervention program (8 2-hour-sessions based on 
CBT principles) significantly improved on panic symptomatology compared to wait-list controls (Meulenbeek et al., 2009; 
Meulenbeek et al., 2010). Moreover, various forms of treatment in patients with PD – especially CBT – were shown to 
effectively reduce panic pathology (Carlbring et al., 2006; Clark et al., 1999; Gloster et al., 2013; Lueken et al., 2013; Mitte, 
2005; Roy-Byrne et al., 2005) and associated comorbidities (Craske et al., 2007; Emmrich et al., 2012; Tsao, Lewin, & 
Craske, 1998; Tsao, Mystkowski, Zucker, & Craske, 2002; Tsao, Mystkowski, Zucker, & Craske, 2005). Within the 
National Comorbidity Survey, a large-scaled epidemiological study among U.S. residents, individuals having received 
treatment due to panic or generalized anxiety disorder (GAD) were at considerably lower risk of major depression relative to 
those without treatment (Goodwin & Olfson, 2001; Goodwin & Gorman, 2002).  
In general, high rates of help-seeking were obtained in panickers, especially in those with comorbid disorders (Boyd, 1986; 
Kessler et al., 2006; Leon et al., 1997; Rees et al., 1998; Roy-Byrne et al., 2000; Wang et al., 2005). A series of studies 
investigated predictors of help-seeking in individuals with PA or PD and found that besides demographic variables (e.g. 
female sex, higher age, higher education), psychopathological characteristics such as subjective distress/impairment, more 
(severe) panic symptoms, and comorbidity predicted health care utilization in panickers (Angst et al., 2010; Goodwin & 
Andersen, 2002; Katerndahl, 2002; Realini & Katerndahl, 1993). 
However, although FS and PA were consistently shown to increase the risk for various mental disorders beyond PD, 
previous research mainly tested the efficacy of preventive/brief interventions with respect to panic pathology and closely 
associated outcomes. Few studies examined whether help-seeking in panickers decreases the risk for several forms of 
psychopathology, including other anxiety, depressive, and substance use disorders, although doing so might have important 
implications for targeted preventive and early treatment interventions.  
Using data of a representative community sample of adolescents and young adults, this prospective-longitudinal study aims 
to examine (a) which proportions of incident anxiety, depressive, and substance use disorders (at follow-up) could be 
prevented if FS/PA (at baseline, including FS-only and DSM-IV PA) were eliminated from the population (population 
attributable fractions) and (b) whether help-seeking attenuates the association between FS/PA and incident psychopathology. 
We hypothesize that FS/PA and help-seeking at baseline interact on predicting incident anxiety, depressive, and substance 
use disorders at follow-up in a way that the association between FS/PA and subsequent psychopathology should be stronger 
in individuals not seeking help than in individuals seeking help at baseline. A higher number of panic symptoms at baseline 
should elevate the risk for incident disorders only in panickers without help-seeking, but not in panickers with help-seeking 
at baseline.  
 
8.3 Materials and methods 
8.3.1 Sample 
Data come from the Early Developmental Stages of Psychopathology Study (EDSP), a 10-year prospective-longitudinal 
study among a representative community sample of adolescents and young adults with one baseline (T0, 1995; N=3021; 
response rate 70.8%) and three follow-up investigations (T1, 1996/97, N=1228, only younger cohort, response rate 88.0%; 
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T2, 1998/99, N=2548, response rate 84.3%; T3; 2003, N=2210, response rate 73.2%). The sample was drawn randomly 
from the Munich area (Germany); participants were aged 14-24 years at baseline and 21-34 years at last follow-up. Because 
the study focused on early developmental stages of psychopathology, 14-15 year-olds were sampled at twice the probability 
of individuals aged 16-21 years, and 22-24 year-olds were sampled at half this probability. At T1, only the younger EDSP 
cohort (aged 14-17 at baseline) was examined, whereas at T0, T2, and T3, both cohorts (younger and older, aged 18-24 at 
baseline) were investigated. Further information on methods and design has been previously presented (Lieb et al., 2000; 
Wittchen et al., 1998b). The EDSP has been approved by the Ethics Committee of the Medical Faculty of the Technische 
Universität Dresden (No: EK-13811). After complete description of the study, all participants 18 years or older provided 
written informed consent; for respondents younger than 18 years, parental consent was provided.  
 
8.3.2 Diagnostic assessment 
Diagnostic information on symptoms and disorders prior to and after baseline was assessed at each wave using the lifetime 
(baseline) and interval version (follow-up assessments) of the Computer-Assisted Personal Interview (CAPI) version of the 
Munich Composite International Diagnostic Interview (DIA-X/M-CIDI) (Wittchen & Pfister, 1997). The M-CIDI is an 
updated version of the World Health Organization’s CIDI version 1.2 (1990) with additional questions to cover DSM-IV and 
ICD-10 criteria. The M-CIDI can be used to assess symptoms, syndromes and diagnoses of 48 mental disorders with 
additional information on onset, duration, and clinical/psychosocial severity. Detailed descriptions of psychometric 
properties have been presented elsewhere (Reed et al., 1998; Wittchen et al., 1998a).  
The current study focuses on follow-up incidences of anxiety, depressive, and substance use disorders. Anxiety disorders 
include PD, agoraphobia, GAD, and social phobia. Depression includes major depressive episodes and dysthymia. Substance 
use disorders include alcohol abuse/dependence, nicotine dependence, and abuse/dependence of illicit drugs. For phobias, 
the impairment criterion was only applied to participants aged 18 years or older (Wittchen et al., 1999). 
 
8.3.3 Assessment of FS, PA, and panic symptoms 
FS, PA, and panic symptoms at baseline were assessed with the DSM-IV M-CIDI section for PD. FS were diagnosed in 
those affirming the stem question of the M-CIDI PD section (“Have you ever had an attack when all of a sudden you felt 
frightened, anxious or very uneasy?”). Participants with FS could additionally meet DSM-IV criteria for PA. However, cases 
meeting criteria for DSM-IV PD at baseline were excluded from all analyses.  
Panic symptoms refer to the most severe lifetime FS or PA the respondent could remember and include the following: 
Palpitations; pounding heart or accelerated heart rate; sweating; trembling or shaking; sensations of shortness of breath or 
smothering; feeling of choking; chest pain or discomfort; nausea or abdominal distress; feeling dizzy, unsteady, lightheaded, 
or faint; derealization; fear of losing control or going crazy; fear of dying; paresthesias; and chills or hot flushes (panic 
symptoms for DSM-IV PA).  
 
8.3.4 Assessment of help-seeking 
Help-seeking at baseline was assessed with the DSM-IV Q-CIDI section. Participants had to indicate whether they had ever 
sought an institution (out of a list with 29 specified institutions and two open categories) due to psychological problems, on 
own initiative or due to pressure or advice by others, e.g. parents. Institutions included inpatient care (8 categories; e.g. 
psychiatric, neurological, psychological, or psychosomatic hospitals), outpatient care (14 categories; e.g. psychological or 
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psychiatric outpatient clinic, psychotherapist, psychologist, or psychiatrist), and other facilities (8 categories; e.g. physician 
if treated psychiatrically or school psychologist). 
 
8.3.5 Statistical analyses 
The present analyses refer to N=2978 participants. Cases with PD at baseline were excluded (N=42); N=1 participant was 
excluded due to missing data on help-seeking at baseline. Since for each incident disorder, respective baseline cases and 
cases with no follow-up assessment were excluded from the analyses, numbers of participants for individual outcomes are 
smaller than N=2978 and differ between N=1,823 for any disorder and N=2758 for PD. The software package Stata 12.1 
(StataCorp., 2011) was used for all analyses. Data (percentages, means, standard deviations, odds ratios) are reported 
weighted to match the original distribution of the sampling frame; frequencies are un-weighted. All analyses were adjusted 
for sex and age at last completed assessment.  
First, logistic regressions were used to test associations of FS/PA and help-seeking at baseline with incident disorders at 
follow-up (crude model, not adjusted for any lifetime disorder at baseline; adjusted model, adjusted for any lifetime disorder 
at baseline). The maximum likelihood method of Greenland and Drescher (1993) was applied to estimate population 
attributable fractions of cases with respective incident disorders at follow-up related to FS/PA at baseline.  
Second, an interaction term was introduced to test whether FS/PA and help-seeking at baseline interacted on predicting 
incident psychopathology at follow-up. Each significant interaction (p-value <.05) was decomposed to graphically assess the 
direction of interaction; associations between FS/PA and respective disorder were tested separately in those with vs. without 
help-seeking at baseline.  
Third, among those with FS/PA at baseline (N=350), it was tested whether a higher number of panic symptoms interacted 
with help-seeking at baseline on predicting incident psychopathology at follow-up. Analogously, significant interactions 
were decomposed and associations between a higher number of panic symptoms and respective disorder were tested 
separately in those with vs. without help-seeking at baseline. To test whether the risk for incident disorders at follow-up 
monotonously increased with a higher number of panic symptoms at baseline, the outcome (respective incident disorder) was 
regressed on both the linear and squared term of number of panic symptoms (the squared term is sensitive for identifying 
non-linear associations). 
 
8.4 Results 
8.4.1 Sample characteristics at baseline 
At baseline, 350 participants (11.7%) reported the occurrence of FS/PA (N=80, 23.5% of them met criteria for PA) and 331 
(11.6%) reported to have previously sought help. Sample characteristics for the total sample, those with vs. without FS/PA, 
and those with vs. without help-seeking at baseline are presented in Table 14. FS/PA and help-seeking were associated with 
female sex (FS/PA: OR=1.89; help-seeking: OR=1.47) and all of the examined disorders at baseline (FS/PA: OR 1.93-4.55; 
help-seeking: OR 1.80-5.27). Furthermore, help-seeking was less likely among high school graduates compared to those 
having graduated at 8th grade (OR=0.62; tables with associations available on request). 
Of those without FS/PA, 254 (9.9%) reported having previously sought help, while of those with FS/PA, 77 (24.5%) 
reported having previously sought help. Consistently, FS/PA were strongly associated with help-seeking at baseline 
(OR=2.81, 95% CI: 2.05, 3.84, p<.001). Of those with FS/PA but no baseline psychopathology (N=175; 45.4%), 22 (13.5%) 
had previously sought help, while of those with FS/PA and baseline psychopathology (N=175; 54.6%), 55 (33.2%) had 
previously sought help. In both groups, FS/PA were strongly associated with help-seeking at baseline (no baseline disorder: 
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OR=2.10, 95% CI: 1.23, 3.58, p=.007; baseline disorder: OR=2.58, 95% CI: 1.71, 3.88, p<.001). However, FS/PA were 
more strongly related to help-seeking at baseline in those with than in those without baseline psychopathology (OR=3.14, 
95% CI: 1.71, 5.74, p<.001).  
 
8.4.2 Associations between FS/PA at baseline and psychopathology at follow-up 
FS/PA at baseline predicted the onset of any disorder, any anxiety disorder, PD, agoraphobia, GAD, social phobia, and 
depression at follow-up (OR 1.62-5.80). These associations remained significant when adjusting for any mental disorder at 
baseline (OR 1.62-4.13, tables with associations available on request). Estimating population attributable fractions revealed 
that 10.37%, 4.28%, 4.49%, 2.93%, 4.90%, 3.35%, and 4.10% of cases with onset of any disorder, any anxiety disorder, PD, 
agoraphobia, GAD, social phobia, and depression, respectively, at follow-up were related to FS/PA at baseline.  
 
8.4.3 Interactions between FS/PA and help-seeking  
When examining interactions between FS/PA and help-seeking at baseline on predicting psychopathology at follow-up, 
FS/PA were found to interact with help-seeking on predicting incident PD (OR=0.09, 95% CI: 0.02, 0.36, p=.001) and any 
incident depression (OR=0.22, 95% CI: 0.09, 0.54, p=.001). Decomposing the interactions revealed that FS/PA only 
predicted incident PD (OR=8.31, 95% CI: 4.08, 16.93, p<.001) and incident depression (OR=2.22, 95% CI: 1.55, 3.19, 
p<.001) in those without help-seeking, but not in those with help-seeking at baseline (Figure 6). Both interactive effects 
remained significant when adjusting for any mental disorder at baseline (incident PD: OR=0.06, 95% CI: 0.01, 0.27, p<.001; 
incident depression: OR=0.18, 95% CI: 0.07, 0.44, p<.001). Besides, help-seeking at baseline predicted incident PD 
(OR=2.53, 95% CI: 1.30, 4.89, p=.006) and incident depression (OR=2.42, 95% CI: 1.70, 3.46, p<.001) at follow-up (main 
effects). When adjusting for any baseline disorder, only the association between help-seeking and depression remained 
significant (OR=2.21, 95% CI: 1.54, 3.17, p<.001).  
8 STUDY IV 
 
 
68 
Table 14: Sample Characteristics at Baseline for the Total Sample, those with vs. without FS/PA, and those with vs. without Help-Seeking (N=2978) 
Sample characteristics  Total Sample (N=2978) No FS/PA (N=2628) FS/PA (N=350) No help-seeking (N=2647) Help-seeking (N=331) 
Sex, N (%)      
   Male 1522 (49.8) 1391 (51.6) 131 (36.1) 1382 (50.9) 140 (41.4) 
   Female 1456 (50.2) 1237 (48.4) 219 (63.9) 1265 (49.1) 191 (58.6) 
Age, M (SD) 19.6 (3.3) 19.6 (3.3) 19.6 (3.4) 19.5 (3.3) 20.1 (3.2) 
Education, N (%)      
8th Grade 439 (14.3) 386 (14.4) 53 (13.2) 376 (13.8) 63 (17.5) 
10th Grade 730 (24.1) 653 (24.3) 77 (23.0) 645 (23.8) 85 (26.1) 
High School 1722 (59.1) 1517 (59.0) 205 (59.7) 1556 (59.9) 166 (52.5) 
Other 87 (2.6) 72 (2.4) 15 (4.1) 70 (2.4) 17 (3.9) 
Baseline dx, N (%)      
   Any dx1 1029 (39.2) 854 (37.1) 175 (54.6) 836 (36.2) 193 (62.1) 
   Any anxiety dx2 207 (7.1) 149 (5.6) 58 (18.1) 142 (5.1) 65 (21.6) 
      Agoraphobia 69 (2.4) 45 (1.8) 24 (6.8) 45 (1.6) 24 (7.8) 
      GAD 45 (1.9) 29 (1.3) 16 (6.2) 29 (1.3) 16 (6.1) 
      Social phobia 119 (3.8) 88 (3.1) 31 (9.5) 79 (2.6) 40 (13.0) 
 Depression3 361 (13.9) 287 (12.7) 74 (23.0) 267 (11.6) 94 (31.2) 
  Any substance use dx4 721 (28.4) 598 (26.8) 123 (41.1) 593 (26.5) 128 (43.2) 
      Alcohol  385 (15.7) 326 (15.0) 59 (20.2) 327 (14.9) 58 (21.4) 
      Nicotine 465 (18.4) 378 (16.9) 87 (30.0) 372 (16.8) 93 (30.9) 
      Illicit drugs 120 (4.4) 90 (3.8) 30 (8.9) 88 (3.6) 32 (10.7) 
Note: FS, fearful spell; PA, panic attack; dx, disorder; GAD, generalized anxiety disorder; numbers are unweighted, percentages are weighted; 1 includes any anxiety, depressive, and substance 
use disorder; 2 includes panic disorder, agoraphobia, GAD, and social phobia; 3 includes major depressive episodes and dysthymia; 4 includes alcohol abuse/dependence, nicotine dependence, 
and abuse/dependence of illicit drugs. 
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(a) 
 
(b) 
 
Figure 6: Interaction between FS/PA and help-seeking at baseline on predicting (a) incident panic disorder and (b) incident 
depression at follow-up.  
Note: FS, fearful spell; PA, panic attack; PD, panic disorder. 
 
8.4.4 The role of a higher number of panic symptoms 
Moreover, in those with FS/PA at baseline, a higher number of panic symptoms interacted with help-seeking at baseline on 
predicting incident PD at follow-up (OR=0.63, 95% CI: 0.45, 0.88, p=.006). That is, the risk for incident PD merely 
increased with a higher number of panic symptoms in those with no help-seeking, but not in those with help-seeking at 
baseline (no help-seeking: OR=1.41 per panic symptom, 95% CI: 1.18, 1.68, p<.001; there was no evidence for this 
association to be non-monotonic, since the association between the squared number of panic symptoms and incident PD did 
not reach significance, p-value >.05) (Figure 7). However, when adjusting for any baseline disorder, this interaction was 
attenuated to non-significance.  
 
 
Figure 7: Interaction between number of panic symptoms and help-seeking at baseline on predicting incident panic disorder 
at follow-up (in those with FS/PA at baseline). 
Note: FS, fearful spell; PA, panic attack; PD, panic disorder. 
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8.5 Discussion 
This study revealed the following main findings: (1) FS/PA at baseline strongly increased the risk for various incident 
disorders at follow-up. (2) A non-negligible proportion of incident cases at follow-up was due to FS/PA at baseline. (3) 
FS/PA interacted with help-seeking at baseline on predicting incident PD and depression at follow-up, that is, FS/PA only 
increased the risk for PD and depression in individuals not seeking help, but not in individuals seeking help at baseline. (4) 
Among those with FS/PA at baseline, a higher number of panic symptoms increased the risk for incident PD, but this only 
applied to individuals not seeking help at baseline. 
FS/PA at baseline strongly elevated the risk for any disorder, any anxiety disorder, PD, agoraphobia, GAD, social phobia, 
and depression at follow-up. As indicated by population attributable fractions, a non-negligible proportion of cases with 
these incident disorders at follow-up was related to FS/PA at baseline and, presumably, could have been prevented if 
baseline FS/PA were eliminated. The actual proportion of incident cases due to FS/PA might have been even higher, as cases 
with both FS/PA and incident psychopathology prior to or after baseline were disregarded in the present, strictly prospective-
longitudinal analyses. This is consistent with previous evidence for FS/PA to increase the risk for subsequent 
psychopathology (Asselmann et al., 2014c; Baillie & Rapee, 2005; Batelaan et al., 2012; Craske et al., 2010; Goodwin & 
Hamilton, 2001; Goodwin & Hamilton, 2002a; Goodwin & Hamilton, 2002b; Goodwin & Gotlib, 2004; Goodwin et al., 
2004b; Goodwin et al., 2004a; Kinley et al., 2011; Pine et al., 1998; Reed & Wittchen, 1998; Roy-Byrne et al., 2000; 
Wittchen et al., 1998c; Wittchen et al., 2008) and substantially extend prior findings, since none of these studies examined 
population attributable fractions of incident mental disorders due to FS or PA.  
Furthermore, FS/PA and help-seeking at baseline were strongly associated, especially in those with baseline 
psychopathology. Since help-seeking herein was not restricted to panic-specific interventions and FS/PA were strongly 
related to baseline disorders, many individuals with FS/PA might have sought help due to other mental conditions (as well), 
which may partially explain the link between FS/PA and help-seeking at baseline. This matches with evidence for (a) panic 
pathology to be associated with excessive rates of health service utilization (particularly in those with comorbid mental 
disorders) (Boyd, 1986; Kessler et al., 2006; Leon et al., 1997; Rees et al., 1998; Roy-Byrne et al., 2000; Wang et al., 2005) 
and with (b) findings for subjective distress/impairment, symptom severity, and comorbidity to predict treatment-seeking in 
those with panic pathology (Angst et al., 2010; Goodwin & Andersen, 2002; Katerndahl, 2002; Realini & Katerndahl, 1993).  
Moreover, FS/PA interacted with help-seeking at baseline on predicting incident PD and depression at follow-up in a way 
that FS/PA only elevated the risk for these disorders in individuals without help-seeking at baseline. Among those with panic 
pathology, the risk for incident PD increased with a higher number of panic symptoms, but this merely applied to individuals 
who did not seek help at baseline. Though, this latter interaction was attenuated to non-significance when adjusting for any 
baseline disorder. This is consistent with cross-sectional epidemiological findings showing treatment in subjects with panic 
and GAD to attenuate the risk for depression and considerably extends these prior findings, since our study provides 
prospective-longitudinal evidence (Goodwin & Olfson, 2001; Goodwin & Gorman, 2002). Moreover, our results comply 
with previous findings for preventive and early treatment interventions among individuals with panic pathology to reduce 
panic and depressive symptoms (Carlbring et al., 2006; Clark et al., 1999; Craske et al., 2007; Dyckman et al., 1999; 
Emmrich et al., 2012; Febbraro, 2005; Gardenswartz & Craske, 2001; Gloster et al., 2013; Lueken et al., 2013; Meulenbeek 
et al., 2009; Meulenbeek et al., 2010; Mitte, 2005; Nuthall & Townend, 2007; Roy-Byrne et al., 2005; Swinson et al., 1992; 
Tsao et al., 1998; Tsao et al., 2002; Tsao et al., 2005; Wright et al., 2000). Although help-seeking herein was likely not 
restricted to panic-specific treatment, our findings suggest that early interventions in individuals with FS/PA – especially in 
those with higher levels of panic severity – may be useful to prevent a later exacerbation of panic pathology and depression.  
However, although prior research suggests that treatment of panic may reduce other anxiety symptoms/disorders as well 
(Craske et al., 2007; Emmrich et al., 2012; Tsao et al., 1998; Tsao et al., 2002; Tsao et al., 2005), we did not find that help-
seeking in those with panic pathology attenuated the risk for other anxiety disorders beyond PD. These differences may 
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partially lie in the fact that (given the early high-risk period of anxiety disorders (Beesdo et al., 2010; Kessler et al., 2005a)) 
several cases with anxiety disorders were excluded from the present analyses due to an earlier onset prior to baseline. Also, 
cases with incident psychopathology shortly after the initial FS/PA (and, accordingly, both FS/PA and onset of 
psychopathology) prior to or after baseline) were disregarded herein. Dissimilarities between our and previous findings may 
further lie in substantial methodological differences: While previous research mostly examined whether panic-specific CBT 
(or brief preventive programs based on CBT principles) in those with PA/PD prevents an exacerbation of PA, PD and 
comorbid conditions (Carlbring et al., 2006; Clark et al., 1999; Craske et al., 2007; Dyckman et al., 1999; Emmrich et al., 
2012; Febbraro, 2005; Gardenswartz & Craske, 2001; Gloster et al., 2013; Lueken et al., 2013; Meulenbeek et al., 2009; 
Meulenbeek et al., 2010; Mitte, 2005; Nuthall & Townend, 2007; Roy-Byrne et al., 2005; Swinson et al., 1992; Tsao et al., 
1998; Tsao et al., 2002; Tsao et al., 2005; Wright et al., 2000), our study investigated whether (general) help-seeking in those 
with FS/PA attenuates the risk for incident psychopathology. In contrast to previous research, help-seeking in our study was 
not restricted to panic-specific treatment. However, the fact that help-seeking among individuals with panic pathology 
specifically attenuated the risk for subsequent PD and depression (which frequently develops secondary to PD (Goodwin et 
al., 2004b; Kessler et al., 1998b; Roy-Byrne et al., 2000)) indirectly suggests that help-seeking in many individuals in fact 
took place due to panic pathology. It is further likely that individuals primarily seeking help due to other symptoms/disorders 
sought for or received holistic treatment covering panic symptoms as well. 
 
8.5.1 Strengths and limitations 
To our best knowledge, this prospective-longitudinal study firstly estimated population attributable fractions of cases with 
incident anxiety, depressive, and substance use disorders (presumably) due to FS/PA and examined whether help-seeking 
attenuates the association between FS/PA and various forms of incident psychopathology in the community. Nonetheless, 
our study is not without limitations: First, FS/PA and help-seeking were assessed retrospectively and recall might have been 
biased. Second, only associations of FS/PA and help-seeking at baseline with incident disorders at follow-up were 
considered, which means that individuals with first FS/PA/help-seeking and subsequent psychopathology prior to or after 
baseline were excluded/disregarded from the analyses. Third, help-seeking at baseline was not restricted to panic-specific 
interventions but also comprised treatment (seeking) due to other psychological problems. Since FS/PA were strongly 
related to mental disorders at baseline and the association between FS/PA and help-seeking was particularly pronounced in 
subjects with baseline psychopathology, many individuals with FS/PA might have sought help due to other mental health 
problems as well. Fourth, panickers who sought help might have differed from those who did not seek help in terms of other 
variables (e.g. temperamental/personality traits and coping efficacy) that – besides helpseeking - might have affected the risk 
for subsequent psychopathology (Goodwin & Andersen, 2002; Goodwin, Hoven, Lyons, & Stein, 2002). Fifth, the present 
sample contained adolescents and young adults from a relatively wealthy area in Germany and thus, the generalizability of 
our findings – especially to other age groups - may be limited. 
 
8.5.2 Conclusions 
Using data of a representative sample of adolescents and young adults of the community, this prospective-longitudinal study 
revealed that FS/PA at baseline strongly increased the risk for various incident mental disorders at follow-up. A non-
negligible proportion of cases with incident disorders at follow-up was related to FS/PA at baseline and presumably could 
have been prevented if FS/PA at baseline were eliminated. Our findings further revealed help-seeking at baseline to attenuate 
the associations of FS/PA at baseline with incident PD and depression at follow-up, especially in those with a higher number 
of panic symptoms. Although help-seeking may not have resulted in panic-specific interventions, these findings suggest that 
targeted preventive interventions in high-risk individuals with FS/PA might be fruitful to prevent an exacerbation of panic 
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pathology and depression. Further studies (with focus on panic-specific treatment) may replicate our findings and test 
whether targeted preventive interventions among individuals with panic of the community effectively reduce the risk for 
subsequent psychopathology.  
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9 GENERAL DISCUSSION 
A major challenge to clinical psychology is to develop effective and feasible early interventions, which allow preventing the 
onset and progression of mental disorders and complicating adversities in specified high-risk populations (Emmelkamp et 
al., 2014; Schumann et al., 2014; Wittchen et al., 2014a; Wittchen et al., 2014b; Zubrick et al., 2000). Thus, increased 
research on early and reliable risk factors for psychopathology is indispensable in order to precisely identify high-risk 
individuals who might profit from targeted preventive and early treatment approaches. Cross-sectional and longitudinal 
studies consistently found that especially PA strongly increased the risk for various forms of incident psychopathology, 
including anxiety, depressive, and substance use disorders (Baillie & Rapee, 2005; Batelaan et al., 2012; Goodwin & Gotlib, 
2004; Goodwin et al., 2004b; Kinley et al., 2011; Reed & Wittchen, 1998). However, it is unclear so far whether FS-only 
similarly elevate the risk for subsequent psychopathology, although they might be particularly useful to identify high-risk 
individuals if they prove to be early and reliable predictors of mental disorders (Wittchen et al., 1998a; Wittchen et al., 
1998c). Hence, this thesis aimed to examine whether FS-only are risk factors for incident psychopathology and therefore 
potential targets for early interventions in addition to full-blown PA.  
 
9.1 Summary and discussion of main findings 
Examining whether (a) FS-only - besides PA - predicted incident mental disorders and (b) the strengths in associations with 
subsequent psychopathology differed for FS-only vs. PA and varied by panic severity revealed that: 
 FS-only at baseline predicted incident anxiety and depressive disorders at follow-up, while PA at baseline 
predicted incident anxiety, depressive, and substance use disorders at follow-up.  
 FS-only but no PA predicted the onset of any mental disorder and agoraphobia, whereas PA but no FS-only 
predicted the onset of any substance use disorder, alcohol abuse/dependence, and nicotine dependence. 
 In most cases, the associations with subsequent incident mental disorders were slightly higher for PA than for FS-
only. However, only any incident anxiety disorder and incident alcohol abuse/dependence were significantly more 
strongly associated with PA than with FS-only. 
 In those with FS-only or PA at baseline, the risk for any incident anxiety disorder and incident PD - but not the risk 
for any other incident disorder - increased with higher panic severity. 
 
Examining whether specific characteristics of initial FS/PA (including subjectively perceived triggers, appraisal, duration, 
and consequences) predicted the occurrence of PA and the development of PD showed that: 
 Alcohol consumption, consumption of drugs/medication, and physical illness as perceived reasons predicted PA-
only but not PD. 
 Feelings related to anxiety and depression as perceived reasons and consequences, appraising the initial FS/PA as 
terrible or long-term irritating/burdensome, as well as avoidance of situations/places and consumption of 
medication/alcohol/drugs as perceived consequences predicted PD but not PA-only.  
 A longer duration until “feeling okay again” predicted both PA-only and PD. 
 
9 GENERAL DISCUSSION 
 
 
74 
Investigating whether (a) FS-only, PA, and PD shared similar risk factors and (b) the strengths in associations between risk 
factors and panic pathology varied by panic severity demonstrated that: 
 Female sex, parental anxiety disorders, parental depressive disorders, elevated behavioral inhibition, elevated harm 
avoidance, lower coping efficacy, and parental rejection predicted FS-only, PA, and PD with slightly higher 
associations for PA and PD than for FS-only. 
 Associations with other putative risk factors partially differed for FS-only, PA, and PD and tended to be more 
pronounced for PA and PD than for FS-only. 
 
Examining whether different risk constellations in individuals with panic pathology (FS-only, PA, or PD) predicted 
subsequent anxiety/depressive vs. substance use disorders revealed that: 
 Behavioral inhibition, parental rejection, and early separation form parents predicted both subsequent 
anxiety/depressive and substance use disorders in subjects with panic pathology. 
 Female sex, parental anxiety disorders, parental depressive disorders, elevated harm avoidance, lower self-esteem, 
parental overprotection, lower parental emotional warmth, and childhood problems/disorders (excluding separation 
anxiety disorder) predicted subsequent anxiety/depressive but not substance use disorders in those with panic 
pathology. 
 Male sex, parental substance use disorders, elevated novelty seeking, lower coping efficacy, and early traumatic 
experiences predicted subsequent substance use, but not anxiety/depressive disorders in individuals with panic 
pathology.  
 
Testing whether help-seeking/potential treatment in those with panic pathology (FS-only or PA) altered the risk for incident 
anxiety, depressive, and substance use disorders showed that: 
 Panic (FS/PA) and help-seeking at baseline interacted on predicting incident PD and depression at follow-up in a 
way that panic pathology only predicted PD and depression in panickers not seeking help, but not in panickers 
seeking help at baseline.  
 Among those with panic at baseline, the risk for incident PD at follow-up increased with higher panic severity, but 
this only applied to those without help-seeking at baseline. 
 
In summary, this thesis suggests that - besides full-blown PA - FS-only are useful predictors for incident psychopathology, 
especially anxiety and depressive disorders (however, those with panic pathology and particular risk profiles appear to be at 
elevated risk for substance use disorders as well). There was limited evidence that the associations with psychopathology 
differed for FS-only vs. PA or varied by panic severity: Merely any anxiety disorder and alcohol abuse/dependence were 
significantly more strongly associated with PA than with FS-only and merely the associations of panic pathology with any 
anxiety disorder and PD increased with higher panic severity. This implies that even a single application of the M-CIDI PD 
section stem question with categorial response format enables to identify high-risk individuals for psychopathology, even if 
no supplemental data on DSM-IV criteria for PA and PD are gathered. However, with respect to individual diagnostic 
outcomes it appears fruitful to additionally assess information on specific panic symptoms, crescendo in symptom onset, and 
panic severity to further specify the magnitude of risk. These findings confirm the previous notion that supplemental 
dimensional assessments within categorial diagnostic classification systems may enhance their diagnostic and prognostic 
utility (Shear et al., 2007). A stronger emphasis on dimensional aspects of panic pathology is further supported by the fact 
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that similar risk constellations were obtained for FS-only, PA, and PD that tended to be more pronounced for PA and PD 
than for FS-only. Thus, FS-only, PA, and PD seem to represent qualitatively similar, albeit differently severe forms of panic 
pathology that lie on different points of the same fear-panic dimension. 
Moreover, the present thesis revealed that initial FS/PA characteristics including substance use, medical illness, feelings of 
anxiety/depression, negative appraisal, and avoidance of situations/places related to the initial FS/PA were strongly 
associated with the occurrence of PA and the development of PD. Thus, gathering supplemental information on subjectively 
perceived initial FS/PA characteristics appears promising to identify individuals with panic, who are at particular risk of 
progressing to more severe panic pathology. Doing so may be especially useful since milder panic symptoms are relatively 
common in the general population and only a minority of those with panic symptoms in fact progresses to full-threshold PD. 
Furthermore, partially distinct risk constellations in individuals with panic pathology predicted the subsequent onset of 
anxiety/depressive vs. substance use disorders. Hence, additional risk factors in those with panic may be assessed to 
distinguish between panickers at risk for individual diagnostic classes, who might profit from targeted, outcome-related 
preventive interventions supplemental to panic-specific treatment. 
The current findings regarding the etiology of panic and other psychopathology are generally in line with integrative 
psychological theories of mental disorders: Several intra-individual vulnerabilities (e.g. female sex and predisposing 
temperamental/personality traits) and social-environmental risk factors (e.g. unfavorable parental rearing styles) predicted 
the onset of panic pathology as well as the occurrence of unfavorable long-term consequences in individuals with panic 
symptomatology (subsequent anxiety/depressive and substance use disorders), which complies with diathesis-stress and 
vulnerability-stress models. Consistent with symptom progression models, the experience of sub-threshold panic symptoms 
(FS-only or PA) strongly predicted the development of full-threshold PD as well as other forms of psychopathology and one 
might speculate whether subsequent other mental disorders among individuals with panic pathology (at least partly) occurred 
due to impairment/disability caused by panic pathology.  
In addition, the present thesis suggests that early help-seeking/potential treatment in those with panic may successfully 
prevent a progression to more severe panic pathology and complicating adversities, since only panickers without help-
seeking, but not those with help-seeking at baseline were at elevated risk for incident PD and depression at follow-up. These 
findings generally support the previous notion that selective and indicated preventive interventions targeted to at-risk 
populations with high incidence rates of mental disorders are promising to reduce the risk of psychopathology and 
complicating adversities (Cuijpers, 2003). Nonetheless, it has to be noted that help-seeking herein was not restricted to 
panic-specific interventions, but comprised treatment due to other psychological symptoms/disorders as well.  
 
9.2 Preventive interventions among individuals with panic pathology 
Previous research suggests that especially CBT-based interventions with focus on panic (and additional, evidence-based 
causal risk factors) will effectively prevent the onset of full-threshold PD and other mental disorders in individuals with 
panic pathology: A series of prior studies demonstrated that early CBT-based treatment and preventive interventions in 
patients with PA effectively reduced panic, agoraphobic, and depressive symptoms and decreased the risk for incident full-
threshold PD pathology (Dyckman et al., 1999; Febbraro, 2005; Gardenswartz & Craske, 2001; Meulenbeek et al., 2009; 
Meulenbeek et al., 2010; Nuthall & Townend, 2007; Swinson et al., 1992; Wright et al., 2000): For instance, a prior study 
found that individuals with panic pathology (PA or PD) consulting an emergency department and receiving an exposure 
instruction (instruction to confront the situation in which the PA had occurred as often as possible in order to reduce panic), 
but not those receiving a reassurance instruction (information to suffer from PA but no physical or psychiatric disorder) 
significantly improved on panic, agoraphobic, and depressive symptoms until 3- and 6-months follow-up (Swinson et al., 
1992). Another study revealed that subjects with panic pathology (with at least moderate anxiety sensitivity and at least one 
9 GENERAL DISCUSSION 
 
 
76 
unexpected PA during the last year, but no PD) receiving a one-day CBT-based preventive intervention were less likely to 
subsequently develop full-threshold PD and more strongly improved on panic severity and avoidance until 6-months follow-
up compared to wait-list controls (Gardenswartz & Craske, 2001). Similarly, patients with subthreshold or mild PD attending 
a CBT-based brief intervention (eight sessions à two hours) more strongly improved on PD diagnostic status, panic severity, 
as well as agoraphobic, anxiety, and depressive symptoms relative to wait-list-controls and these effects remained stable 
until 6-months follow-up (Meulenbeek et al., 2010). However, previous research in this field was restricted to clinical 
samples, and therefore, findings may be confounded by selection biases, comorbidities, or prior treatment effects. Also, 
previous studies did not include patients with milder panic symptoms such as FS, although especially early interventions at 
initial stages of panic pathology may be useful to prevent a progression to the full picture of PD and other mental disorders. 
Thus, additional research is required, which examines the efficacy of concrete preventive and early treatment approaches in 
individuals with panic pathology (including those with FS-only) respecting a wide range of adverse mental health outcomes.  
It is conceivable that especially in those with minor panic symptoms, also guided self-help or minimal contract interventions 
may be useful to prevent the development of more severe psychopathology: In patients with anxiety (especially panic) 
disorder(s), bibliotherapy and internet-based therapy with or without minimal therapist contact were shown to effectively 
reduce anxiety and/or panic symptomatology (Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010; Carlbring, Westling, 
Ljungstrand, Ekselius, & Andersson, 2001; Carlbring et al., 2005; Carlbring et al., 2006; Cuijpers, Donker, van Straten, Li, 
& Andersson, 2010; Febbraro, 2005; Hecker, Losee, Roberson-Nay, & Maki, 2004; Klein & Richards, 2001; Newman, 
Erickson, Przeworski, & Dzus, 2003; Spek et al., 2007). For instance, patients with PD receiving a 10-week internet-based 
treatment package (interactive web pages, covering 10 modules with information, exercises, and essay questions based on 
CBT principles) plus minimal therapist contact via e-mail more strongly improved on bodily sensations, agoraphobic 
cognitions, mobility, anxiety, and depression compared to wait-list controls and this effect remained stable until 9-months 
follow-up. At post-treatment, 77% of the treatment group (compared to 0% of the wait-list control group) no longer fulfilled 
criteria for PD (Carlbring et al., 2006). Hence, guided bibliotherapy and especially internet-based therapy constitute 
promising, feasible, and cost-effective alternative treatment approaches for anxiety disorders in general and PD in particular 
that may be fruitful to prevent a progression to full-threshold PD and other mental disorders in subjects with initial and 
milder panic symptoms such as FS-only or PA. 
However, the development of preventive and treatment modules for individuals with panic pathology requires to also 
consider putative harmful intervention effects: The question whether early interventions might not only have favorable, but 
also unintended adverse effects has been primarily discussed with respect to psychological debriefing following trauma 
exposure: Immediate debriefing in trauma victims is relatively popular, however, its widespread use regardless of individual 
risk constellations has been increasingly criticized since debriefing was partly found to be ineffective or even associated with 
adverse effects such as elevated rates of PTSD and unfavorable long-term outcomes (Bisson, Jenkins, Alexander, & 
Bannister, 1997; Bisson & Andrew, 2009; Hawker, Durkin, & Hawker, 2011; Mayou, Ehlers, & Hobbs, 2000; Rose, Brewin, 
Andrews, & Kirk, 1999; Wessely & Deahl, 2003). Although few previous studies investigated putative negative effects of 
preventive interventions with focus on other anxiety disorders, one might speculate whether preventive and early treatment 
programs in those with panic might promote more severe panic pathology in particular sub-groups (e.g. by suggesting that 
panic is especially threatening and thus requires immediate treatment). This highlights the importance to precisely define 
high-risk groups of those with panic pathology who might profit from targeted early interventions (e.g. by assessing initial 
FS/PA characteristics and specific additional risk factor such as parental psychopathology, temperamental/personality traits, 
etc.) and to carefully test the efficacy of concrete preventive and treatment modules. 
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9.3 Research implications 
In general, this thesis suggests that a stronger emphasis on FS-only as risk factors for psychopathology and complicating 
adversities in clinical research and practice may be useful. Nonetheless, further research is needed to replicate the current 
findings, to examine and compare the predictive role of FS-only vs. PA for additional outcomes (e.g. other mental disorders, 
comorbidity, persistence, or suicidality), and to investigate underlying mechanisms, moderators, and mediators on the 
association between panic pathology and subsequent psychopathology. Moreover, increased translational research to basic 
sciences may be fruitful; for example, the role of genetic/neurobiological markers regarding the associations between FS/PA 
and incident mental disorders may be investigated. Also, concrete time intervals between FS/PA and the onset of 
psychopathology may be examined to improve our knowledge on time-dynamic developmental processes and to facilitate an 
optimal timing of targeted preventive interventions in individuals with panic pathology.  
Furthermore, future research may focus on additional/multiple aspects of panic severity and their role for strengths in 
associations between panic pathology and incident psychopathology: This thesis only partly found the risk of mental 
disorders in those with panic pathology to vary as a function of panic severity. However, panic severity was operationalized 
as the number of panic symptoms during the most severe FS/PA, and of course, other aspects may be important for panic 
severity as well. A well-established measure for panic severity in PD patients is the Panic Disorder Severity Scale, which 
assesses frequency of PA, distress during PA, anticipatory anxiety, agoraphobic and interoceptive fear and avoidance, as 
well as impairment in work and social functioning (Shear et al., 1997; Shear et al., 2001). Even if some of these aspects may 
not fully be relevant for individuals with FS/PA-only, this measure illustrates that a broadened perspective on other/multiple 
aspects of panic severity may be important. 
This thesis implies that FS-only, PA, and PD are etiologically similar and that initial FS/PA characteristics along with 
additional risk factors are helpful to identify those with panic at particular risk for full-threshold PD and individual 
diagnostic classes. Nonetheless, respective analyses were based on aggregated data, which strictly allows no inferences on 
temporal associations between predictor and outcome variables. Hence, further research is necessary to replicate the current 
findings. To gain further insight into the developmental pathways into panic pathology as well as complicating adversities, it 
may also be fruitful to focus on additional initial FS/PA characteristics, to differentiate between characteristics of initial FS-
only vs. characteristics of initial PA, and to examine their predictive role for various subsequent mental disorders beyond 
PD. Besides, associations of additional risk factors (e.g. anxiety sensitivity) with FS-only vs. full-blown PA and PD may be 
examined.  
Finally, although the current findings suggest that help-seeking in individuals with panic pathology may prevent a 
progression to full-threshold PD and depression, it is important to note that help-seeking herein was not restricted to panic-
specific interventions, but included treatment (or merely treatment-seeking) due to other mental health problems as well. 
Thus, further studies on concrete preventive approaches are needed to clarify whether early interventions among individuals 
with panic in fact reduce the risk of progressing to more severe panic pathology, depression, or other forms of 
psychopathology.  
10 CONCLUSIONS 
 
 
78 
10 CONCLUSIONS 
In summary, the present thesis found (a) that individuals with FS-only were at similar – albeit slightly weaker – risk for 
incident mental disorders compared to subjects with full-blown PA, (b) that those with unfavorable initial FS/PA 
characteristics and additional risk factors were at particular risk for a progression to more severe panic pathology and other 
mental disorders, and (c) that early help-seeking/potential treatment among individuals with panic pathology may prevent 
the development of subsequent mental disorders, especially PD and depression.  
These findings suggest that not only full-blown PA, but also FS-only are risk factors for subsequent psychopathology. Thus, 
clinical research and practice may lay a stronger focus on FS-only (in addition to full-blown PA) in clinical-developmental 
models and diagnostic systems in order to facilitate an early recognition of individuals at elevated risk for mental disorders. 
The assessment of initial FS/PA characteristics and supplemental risk factors in those with panic may help to identify those 
at particular risk of progressing to more severe panic pathology and other mental disorders, who might profit from outcome-
related targeted preventive interventions in addition to panic-specific treatment. However, future studies are needed that 
replicate and extend the current findings and, moreover, test whether/which concrete preventive and early treatment modules 
in panickers effectively reduce the risk for various types of psychopathology, especially PD and depression. 
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